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DEPARTMENT  OF  THE  ARMY 

L  NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 

I  424  TRAPELO  ROAD 

f  WALTHAM.  MASSACHUSETTS  02284 

REPLY  TO 
ATTENTION  OF: 

NEDED 

JAN  0  6  1981 


Honorable  Edward  J.  Ring 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  Is  a  copy  of  the  Clan  Lake  (MA-01052)  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Progran  for  Inspection  of  Non-Federal 
Dans.  This  report  Is  presented  for  your  use  and  Is  based  upon  a  visual 
Inspection,  a  review  of  the  past  perfornance  and  a  brief  hydrological  study 
of  the  dan. 

The  brief  assessnent  Included  at  the  beginning  of  the  report  contains  a 
discussion  of  two  aerlous  deficiencies  relating  to  the  condition  of  the 
principal  spillway  and  to  the  energency  spillway  side  slopes.  Because  of 
this  the  dan  has  been  rated  In  poor  condition.  Both  the  Commonwealth  of 
Massachusetts  and  the  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service  are  aware  of  these  problems  and  design  of  corrective  modifications 
Is  currently  underway. 

I  have  approved  the  report  and  support  the  findings  and  recommendations 
described  In  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  then.  This  follow-up  action  is  a  vitally  Important  part 
of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  request,  by 
this  office  under  the  Freedon  of  Information  Act.  In  the  case  of  this 
report  the  release  date  will  be  thirty  days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of  Environ¬ 
mental  Quality  Engineering  for  your  cooperation  In  carrying  out  this 
program. 


Ind 

Aa  stated 


DEPARTMENT  OF  THE  ARMY 

L  NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 

I  424  TRAPELO  ROAD 

F  WALTHAM.  MASSACHUSETTS  02254 

REPLY  TO 
ATTENTION  OF: 

NEDED 

JAN  06  t98T 


Honorable  Edvard  J.  Ring 
Governor  of  the  Coaaonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Clam  Lake  (MA-01052)  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of  Non-Federal 
Dams.  This  report  is  presented  for  your  use  and  is  based  upon  a  visual 
Inspection,  a  review  of  the  past  performance  and  a  brief  hydrological  study 
of  the  dam. 

The  brief  assessment  included  at  the  beginning  of  the  report  contains  a 
discussion  of  two  serious  deficiencies  relating  to  the  condition  of  the 
principal  spillway  and  to  the  emergency  spillway  side  slopes.  Because  of 
this  the  dam  has  been  rated  in  poor  condition.  Both  the  Commonwealth  of 
Massachusetts  and  Che  O.S.  Department  of  Agriculture,  Soil  Conservation 
Service  are  aware  of  these  problems  and  design  of  corrective  modifications 
is  currently  underway. 

I  have  approved  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  a  vitally  Important  part 
of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  request,  by 
this  office  under  the  Freedom  of  Information  Act.  In  the  case  of  this 
report  the  release  date  will  be  thirty  days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of  Environ¬ 
mental  Quality  Engineering  for  your  cooperation  in  carrying  out  this 
program. 


Ind 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Mass.  D.P.W.  No: 
Name  of  Dam: 
Town: 

County  and  State: 
Stream : 

Date  of  Inspection: 


MA  01052 
1-2-260-11 
Clam  Lake 
Sandisfield 

Berkshire  County,  Massachusetts 
Clam  River 

November  1,  1979  and  November  7,  1979 


BRIEF  ASSESSMENT 


The  Clam  Lake  Dam,  No.  MA  01052,  is  located  on  the  Clam  River,  a 
tributary  of  the  West  Branch  of  the  Farmington  River,  in  the  Town  of 
Sandisfield,  Massachusetts.  The  dam  site  is  approximately  three  miles 
upstream  of  the  Village  of  West  New  Boston  and  is  located  off  of  Mont- 
ville-Beech  Plain  Road.  The  dam  is  a  multiple  purpose  recreation  and 
flood  protection  facility  which  is  owned  by  the  Massachusetts  Division  of 
Water  Resources.  It  was  designed  by  the  U.S.  Department  of  Agricul¬ 
ture,  Soil  Conservation  Service  and  construction  was  completed  in  1977. 

*The  dam  is  an  earthfill  embankment  about  950  feet  in  length,  and  94 
feet  in  height,  has  a  reinforced  concrete  principal  spillway  which  is 
designed  to  maintain  the  recreation  pool  level  and  control  the  release  of 
stored  floodwater,  and  a  385  foot  wide  earth  fill  and  earth  excavated 
emergency  spillway  channel  around  the  left  abutment.  No  water  is 
presently  impounded  by  the  darn  because  of  serious  deficiencies  related 
to  the  soundness  of  the  principa'l  spillway  structure  and  emergency 
spillway  side  slopes.  Both  of  these  deficiencies  were  noted  by  SCS 
prior  to  the  completion  of  construction. 

The  dam  and  appurtenances  were  found  to  be  in  POOR  condition.  The 
visual  inspection  indicated  that  the  emergency  spillway  side  slopes  are 
unstable,  the  downstream  emergency  spillway  slopes  have  eroded,  the 
principal  spillway  structure  is  failing  at  the  transition,  the  pond  drain 
intake  structure  is  defective  and  the  upstream  and  downstream  slopes  of 
the  dam  show  erosion.  The  defective  popd  drain  structure,  erosion  of 
the  dam  embankment  and  the  erosion  of  the  emergency  spillway  channel 
warrant  additional  investigations.  The  side  slope  instability  and  failure 
of  the  principal  spillway  has  been  investigated  thoroughly  by  the  Soil 
Conservation  Service.  The  summary,  conclusions,  and  recommendations 
of  the  SCS  investigation  reports  are  reproduced  herein  in  Appendix  B. 


The  test  flood  for  this  dam  has  been  determined  to  be  the  Probable 
Maximum  Flood  (PMF),  based  on  a  classification  of  INTERMEDIATE  size 
and  HIGH  hazard.  The  drainage  area  is  10.8  square  miles  and  the  test 
flood  is  21,060  CFS.  ■'Routing  the  test  flood  through  the  reservoir,  with 
the  initial  pool  level  at  tfce  normal  recreation  stage,  resulted  in  test 
flood  outflow  of  14,960  CFS  which  does  not  exceed  the  capacity  of  the 
spillways.  Total  discharge  capacity  with  water  at  top  of  dam  is  16,150 
CFS.  * 


Failure  of  the  dam  will  pose  a  serious  threat  to  approximately  25  houses 
and  buildings,  one  major  road  bridge,  one  secondary  road  bridge,  9000 
feet  of  major  road,  and  a  cemetery  in  addition  to  damage  caused  by  the 
PMF  flow  through  the  spillway  and  tributary  drainage  areas. 

A  great  deal  of  maintenance  and  major  remedial  work  as  listed  in  Section 
7  must  be  undertaken  by  the  Owner.  Listed  items  include:  repair  of 
riser  structure,  develop  access  to  top  of  dam,  determine  cause  of  and 
correct  slope  failures  and  causes  of  erosion  of  slopes. 

The  recommendations  for  additional  investigations  and  recommended 
remedial  measures  as  listed  in  Section  7  should  be  implemented  within 
one  year  of  receipt  of  this  report  by  the  Owner. 


John  W.  Powers 

Massachusetts  Registration  23106 


This  Phase  1  Inspection  Report  on  Clam  Lake  Dam 

haa  baas  reviewed  by  Che  undersigned  Ievlev  Board  aeabera.  In  our 
opinion,  Che  reporcad  findings,  conclusions,  and  recommendations  are 
consistent  vith  the  Kecomaendcd  Guidelines  for  Safety  Inspection  of 
Dams,  and  vith  good  engineering  judgment  and  practice,  and  la  hereby 
submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


ARAMAST  MAHTES1AN,  CHAIRMAN 

Geotechnical  Engineering  Branch 

Engineering  Division 


APPROVAL  RECOMMENDED t 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are  be¬ 
yond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condi¬ 
tion  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  “Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


CLAM  LAKE  DAM 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 

(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issued  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW- 
33-80-C-0005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests. 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 

1.2  Description  of  Project 
(a)  Location 


The  Clam  Lake  Dam  is  located  within  the  Town  of  Sandisfield, 
Massachusetts,  on  the  Clam  River  about  three  miles  upstream  from 
West  New  Boston.  The  Clam  River  is  a  tributary  of  the  West 
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Branch  of  the  Farmington  River.  The  dam  is  accessible  by  way  of 
Montville-Beech  Plain  Road  from  West  New  Boston. 

The  dam  is  located  on  the  U.S.G.S.  Otis,  Mass.,  quadrangle 
at  longitude  N  42°-08'-18"  and  latitude  W  73°-06'-24".  Refer  to 
the  location  plan,  and  Appendix  B  for  additional  information. 

(b)  Description  of  Dam  &  Appurtenances 

The  dam  consists  of  an  earthfill  embankment,  a  principal 
spillway  consisting  of  a  reinforced  concrete  drop  inlet  structure 
having  a  two  stage  riser  section,  a  60-inch  diameter  reinforced 
concrete  outlet  conduit,  and  a  plunge  pool  excavated  in  ledge  at 
the  conduit  outlet.  An  emergency  spillway  is  located  on  the  left 
abutment  and  consists  of  a  grass  covered,  partly  earth  excavated 
through  natural  ground  and  partly  earth  filled  channel.  The  crest 
of  the  spillway  is  provided  with  a  12"  wide  concrete  weir. 

1)  Embankment  (See  pages  B-5,  B-6,  B-7,  B-9  and  B-10) 

The  following  information  has  been  taken  from  the  Con¬ 
struction  Drawings  dated  1972. 

The  dam  embankment  is  approximately  950  feet  long  and 
has  a  maximum  structural  height  of  94  feet.  The  upstream 
slope  is  3  horizontal  on  1  vertical  and  has  a  20  foot  terrace 
(horizontal  section)  at  elev.  1145.0,  which  is  the  approximate 
level  of  the  normal  recreation  pool.  The  downstream  slope  is 

2.5  horizontal  on  1  vertical,  and  the  width  of  the  top  of  dam 
is  26  feet.  The  upper  portion  of  the  upstream  slope  surface 
is  covered  with  dumped  riprap  from  5  feet  below  the  normal 
pool  elevation  to  the  top  of  the  dam. 

The  embankment  material  is  sand,  silty  with  gravel.  A 
10'  wide  section  of  drain  fill  beginning  41'  from  the  dam 
centerline,  extends  from  about  elevation  1156.0  on  a  slope  of 

1.5  horizontal  to  1  vertical  to  the  foundation,  which  is  bedrock 
and  glacial  till.  The  drain  fill  extends  the  full  length  of  the 
dam  and  is  provided  with  a  foundation  drain  conduit  which 
outlets  at  each  side  of  the  60"  conduit  at  the  endwall.  A 
cutoff  trench  consisting  of  the  sand,  silty  with  gravel  is 
located  beneath  the  embankment  along  the  centerline  of  the 
dam. 


The  downstream  embankment,  and  upper  portion  of  the 
upstream  embankment  are  covered  with  riprap. 

2)  Principal  Spillway  (See  pages  B-9,  B-10,  and  B-12) 

The  principal  spillway  consists  of  a  reinforced  concrete 
drop  inlet  structure  with  a  sluice  gate  controlled  inlet  pipe  at 
invert  elevation  1100.00  for  the  pond  drain,  a  sluice  gate 
controlled  orifice  inlet  at  invert  elevation  1141.3  for  the  low 
level  bottom  release,  an  uncontrolled  orifice  at  elevation 
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1143.3  for  the  high  level  bottom  release,  uncontrol  weirs  at 
elevation  1144.3  for  the  normal  pool  level  and  uncontrolled 
weirs  at  elevation  1153.0  for  the  high  stage  outlet. 

The  riser  structure  is  59H  feet  high  from  the  base  of  the 
foundation  to  the  top  of  the  structure.  The  inside  dimensions 
are  5  feet  x  15  feet. 

The  structure  is  provided  with  a  gate  well  having  dimen¬ 
sions  of  2.5  feet  x  5.5  feet  which  extends  from  elevation 
1097.0  to  1143.3.  Provision  for  stop  logs  exist  from  1143.3  to 
1144.3.  The  purpose  of  the  gate  well  is  to  provide  facilities 
for  gating  the  pond  drain  and  to  provide  a  bottom  release  of 
water  when  the  impoundment  level  is  below  the  normal  pool 
elevation  of  1144.3. 

The  wails  of  the  riser  normal  to  the  centerline  of  the 
dam  vary  in  thickness  from  36"  beginning  at  the  base  to  a 
height  of  9  feet  and  decrease  in  thickness  by  3"  every  5  feet 
to  a  height  of  44  feet  above  the  base.  From  44  feet  above 
the  base  to  the  crest  of  the  high  stage  weir  the  walls  are  12" 
thick.  The  walls  of  the  riser  parallel  to  the  centerline  of  the 
dam,  including  the  gate  well  walls  are  12"  thick  from  top  to 
bottom.  (See  Sheet  B-12) 

The  top  of  the  riser  is  provided  with  flared  out  walls, 

45°  to  the  horizontal,  parallel  to  the  centerline  of  the  dam, 
from  45.5  feet  above  the  base  to  55.5  feet.  At  55.5  feet 
above  the  base  to  59.5  feet  the  walls  are  vertical. 

Trash  racks  of  galvanized  steel  angles  are  provided 
between  the  flared  walls  to  prevent  the  clogging  of  the  high 
stage  weir.  Also,  a  galvanized  steel  angle  trash  rack  is 
formed  over  the  top  of  the  gate  well  to  prevent  debris  from 
clogging  that  opening. 

The  bottom  of  the  riser  is  formed  to  make  a  transition 
from  the  rectangular  vertical  section  to  a  60"  diameter  outlet 
pipe. 


The  inside  bottom  elevation  of  the  riser  structure  is 
1097.0.  The  low  level  and  high  level  bottom  release  orifices 
are  located  on  the  upstream  side  of  the  riser  inside  the  gate 
well.  The  low  level  orifice  is  17"  x  12"  and  the  high  level 
orifice  is  4  feet  x  12  inches.  These  orifices  are  at  elevations 
1141.3  and  1143.3  respectively.  The  normal  pool  level  orifice 
is  located  on  the  side  faces  of  the  riser  and  measures  53 
inches  wide  x  12  inches  high  with  an  invert  elevation  of 
1144.3.  The  high  level  overflow  weirs  are  formed  by  the  tops 
of  the  riser  section  walls  and  have  a  total  length  of  30  feet 
with  a  crest  elevation  of  1153.0.  The  two  flared  walls  of  the 
riser  act  as  anti-vortex  walls  perpendicular  to  and  across  the 
top  of  the  weir  walls  with  a  solid  concrete  platform  bridging 
the  two  walls  and  acting  as  the  support  for  the  sluice  gate 
operator  stands. 
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The  sluice  gate  which  controls  the  48  inch  diameter  pond 
drain  is  a  48  inch  square  gate  mounted  on  a  12  inch  deep  wall 
thimble.  The  gate  is  operated  by  a  rising  stem,  crank  operated, 
gear  assisted  floor  stand  located  on  the  top  of  the  riser 
structure. 

The  sluice  gate  which  controls  the  low  stage  bottom 
release  is  a  12"  x  17"  gate  which  opens  downward.  The  gate 
is  operated  by  a  rising  stem,  hand  wheel  operated,  floor 
stand  located  on  top  of  the  riser. 

The  pond  drain  pipe  consists  of  about  120  feet  of  48 
inch  diameter  reinforced  concrete  water  pipe  conduit  with  a 
concrete  bedding  and  reinforced  concrete  inlet  structure. 

This  conduit  enters  the  riser  structure  through  the  upstream 
side  of  the  gate  well  on  the  riser. 

The  principal  spillway  structure  has  a  60  inch  diameter 
outlet  conduit  which  discharges  to  a  plunge  pool  located  at 
the  downstream  toe  of  the  dam.  The  60  inch  diameter  conduit 
consists  of  reinforced  concrete  water  pipe  with  a  continuous 
concrete  bedding  and  nine  reinforced  concrete  anti -seep 
collars.  The  pipe  has  an  inlet  invert  elevation  of  1097.0  and 
an  outlet  invert  elevation  of  1088.0  with  an  overall  length  of 
312  feet. 

The  plunge  pool  is  constructed  from  excavated  ledge  and 
is  approximately  50  feet  long  x  12  feet  wide  with  a  toe  wall 
spanning  across  the  downstream  end  of  the  flow  path  to 
dissipate  th«  energy  from  the  high  velocity  outlet  flow  from 
the  60  inch  diameter  conduit  during  flood  flows. 

3)  Emergency  Spillway  (See  pages  B-6  and  B-11) 

The  emergency  spillway  consists  of  a  grass  covered 
earth  fill  and  earth  excavated  channel  on  the  left  abutment  of 
the  dam.  The  spillway  channel  has  a  control  section  approxi¬ 
mately  at  elevation  1172.0  which  is  385  feet  wide  and  50  feet 
long.  A  12  inch  wide  buried  concrete  curb  weir  is  located  at 
the  downstream  end  of  the  flat  crest  of  the  spillway.  The 
spillway  approach  channel,  along  the  centerline,  slopes  upward 
at  4%  from  the  impoundment  area.  The  discharge  channel 
slopes  downward  at  3%  to  the  edge  of  a  steeper  discharge 
slope.  The  spillway  discharges  down  a  2  horizontal  to  1 
vertical  slope  at  the  toe  of  which  is  original  ground  downstream 
of  the  dam.  The  side  slopes  of  the  spillway  channel  are  at  2 
horizontal  to  1  vertical.  The  maximum  depth  of  excavation  is 
just  upstream  of  the  control  section  and  is  about  32  feet. 

The  control  section  is  approximately  6  feet  below  the  top  of 
the  dam . 

The  maximum  depth  of  fill  in  the  discharge  channel  of 
the  emergency  spillway  is  about  48  feet. 
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The  toe  of  the  emergency  spillway  left  side  slope  is 
provided  with  a  drain  composed  of  sand  and  gravel  with  a  6" 
drainpipe  discharging  at  both  ends  of  the  spillway.  The 
drain  is  not  continuous  through  the  crest  of  the  spillway 
being  interrupted  by  the  emergency  spillway  weir  control 
section . 

4)  Foundation  and  Embankment  Drainage  (See  page  B-  ) 

A  trench  drain  of  clean  sand  and  gravel  extends  into  the 
foundation  at  the  toe  of  the  drainfill.  The  trench  drain 
extends  from  the  principal  spillway  conduit  left  about  490  ft. 
and  right  about  240  ft.,  with  a  4  inch  diameter  A.C.  perforated 
drain  pipe  extending  425  ft.  left  and  175  feet  right  of  the 
principal  spillway.  Both  4  inch  diameter  trench  drain  outlet 
pipes  discharge  into  the  plunge  pool  basin  through  the  end 
wall  at  the  outlet  of  the  principal  spillway.  Also,  a  blanket 
drain  is  provided  at  the  valley  floor  section  about  140'  wide 
and  extending  horizontally  from  the  toe  of  the  drain  fill  to 
the  toe  of  the  dam. 

(c)  Size  Classification 


The  dam's  maximum  impoundment  (computed  to  the  top  of  the 
dam)  of  about  3800  acre-feet  and  structural  height  of  94  feet  place 
it  in  the  INTERMEDIATE  size  classification. 

(d)  Hazard  Classification 


The  hazard  potential  classification  for  this  dam  is  HIGH  be¬ 
cause  of  the  significant  potential  for  loss  of  human  life  and  property 
which  may  occur  in  the  event  of  a  failure.  There  is  a  high  potential 
for  damaging  about  25  houses  with  attendant  probable  loss  of  more 
than  a  few  lives,  as  well  as  one  major  bridge,  one  secondary 
bridge,  9000  feet  of  major  road  and  a  cemetery. 

(e)  Ownership 

The  Clam  Lake  dam  is  owned  by  the  Commonwealth  of  Massa¬ 
chusetts,  Division  of  Water  Resources.  The  address  is  as  follows: 

Commonwealth  of  Massachusetts 
Department  of  Environmental  Management 
Division  of  Water  Resources 
100  Cambridge  Street 
Boston,  Massachusetts  02202 
Telephone  No.:  617-727-3170 

(f)  Operator 

The  operation  of  the  Clam  Lake  Dam  is  the  responsibility  of 
the  Commonwealth  of  Massachusetts,  Department  of  Environmental 
Management,  Division  of  Forests  and  Parks.  The  regional  office 
responsible  for  the  dam  is  as  follows: 
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Commonwealth  of  Massachusetts 
Department  of  Environmental  Management 
Division  of  Forests  and  Parks 
Pittsfield  State  Forest 
Cascade  Street 

Pittsfield,  Massachusetts  01201 

Mr.  Douglas  G.  Poland  is  the  Regional  Supervisor.  The 
telephone  number  is  413-442-8992. 

(g)  Purpose  of  Dam 

The  Clam  Lake  Dam  is  a  multipie-purpose  dam  which  is  designed 
to  maintain  a  low  level  recreation  pool  and  provide  flood  water 
storage  to  reduce  downstream  flooding  from  the  dam's  drainage 
area.  Stored  flood  water  would  be  gradually  released  through  low 
and  high  level  inlets  of  the  principal  spillway. 

(h)  Design  and  Construction  History 

The  Clam  Lake  Dam  was  designed  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service.  It  was  completed  in  the 
fall  of  1977  and  has  not  been  in  operation  since  that  time  because 
of  deficiencies  in  the  emergency  spillway  slope  stability  and  the 
principal  spillway  riser.  The  Owner,  Commonwealth  of  Massachusetts, 
and  the  SCS  are  presently  planning  corrective  measures  deemed 
necessary  by  them  as  reported  in  investigations  conducted  in  early 
1978.  (See  Page  B-1) 

(i)  Normal  Operation  Procedure 

The  Clam  Lake  Dam  would  normally  be  self  regulating  with  the 
only  controlled  outlets  being  the  pond  drain  and  the  low  level 
bottom  release.  These  outlets  are  operated  only  as  part  of  infre¬ 
quent  maintenance  checks. 

1 .3  Pertinent  Data 

(a)  Drainage  Area 

The  drainage  area  for  the  Clam  Lake  Dam  covers  approximately 
10.8  square  miles.  The  upper  portion  of  the  drainage  area  has 
some  swamps  and  existing  natural  and  manmade  impoundments  from 
which  the  Clam  River  originates,  and  the  surrounding  perimeter 
areas  are  primarily  mountainous  woodland  with  some  open  areas. 

There  is  some  development  of  farms  and  homes  within  the  water¬ 
shed  area. 

(b)  Discharge  at  Dam  Site 

Normal  discharge  at  the  site  is  via  the  low  level  and  high 
level  inlets  to  the  principal  spillway  and  through  the  60  inch 
diameter  outlet  conduit  to  the  downstream  channel.  If  flood  flows 
occur  of  sufficient  magnitude  and  duration  to  fill  the  flood  water 
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storage  available,  then  excess  flow  will  be  discharged  around  the 
dam  via  the  emergency  spillway  channel. 

1)  Outlet  works  (conduit)  size  60  inch,  Invert  Elev.  1097.0 
and  Discharge  Capacity  950  cfs  at  Elevation  1178. 

2)  Maximum  known  flood  at  dam  site  -  Unknown 

3)  Ungated  spillway  capacity,  principal  and  emergency,  at 
top  of  dam  -  16,150  cfs  at  1178  elev. 

4)  Ungated  spillway  capacity  at  test  flood  elevation  -  14,960 
cfs  at  1177.7  elev. 

5)  Gated  spillway  capacity  at  normal  pool  elevation:  None 

6)  Gated  spillway  at  test  flood  elevation:  None 

7)  Total  spillway  capacity  at  test  flood  elevation  -  14,960  cfs 
at  1177.7  elev.  (Same  as  #4) 

8)  Total  project  discharge  (principal  and  emergency  spillways) 
at  top  of  dam  -  16,150  cfs  at  1178.0  elev.  (Same  as  #3) 

9)  Total  project  discharge  at  test  flood  elevation  -  14,960  cfs 
at  1177.7  elev.  (Same  as  #4) 

(c)  Elevation  (ft.  above  MSL) 

1)  Streambed  at  toe  of  dam  -  1084± 

2)  Bottom  of  cutoff  -  1079± 

3)  Maximum  tailwater  -  Unknown 

4)  Normal  Recreation  pool  -  1144.3 

5)  Full  flood  control  pool  -  1172 

6)  Emergency  spillway  crest  -  crest  elev.  =  1172  ungated 

7)  Design  surcharge  -  1173.68 

8)  Top  of  dam  -  1178.0 

9)  Test  flood  surcharge  -  1177.7 

(d)  Reservoir  (Length  in  feet) 

1)  Normal  pool  -  3500  ft± 

2)  Flood  Control  pool  -  6600  ft± 

3)  Emergency  spillway  crest  pool  -  (Same  as  2) 
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4)  Top  of  dam  -  7000  ft± 

5)  Test  flood  pool  -  (Same  as  4) 

(e)  Storage  (acre-feet) 

1)  Normal  pool  -  750 

2)  Flood  control  pool  -  3060 

3)  Spillway  crest  pool 

a)  Low  stage  crest  -  750 

b)  High  stage  crest  -  1310 

c)  Emergency  spillway  -  3060 

4)  Top  of  dam  -  3840 

5)  Test  flood  pool  -  3800 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool  -  47 

2)  Flood-control  pool  -  120.5 

3)  Spillway  crest 

a)  Low  stage  crest  -  47 

b)  High  stage  crest  -  67 

c)  Emerg.  spillway  crest  -  120.5 

4)  Test  flood  pool  -  139 

5)  Top  of  dam  -  140 

(g)  Dam 

1)  Type  -  Earth  embankment 

2)  Length  -  950  ft± 

3)  Height  -  94  ft± 

4)  Top  Width  -  26  ft 

5)  Side  Slopes  -  3  hor.  on  1  vert,  on  upstream  face,  with 
20  ft.  terrace  at  elev.  1143.0  of  upstream  embankment. 
2.5  hor.  on  1  vert,  on  downstream  face. 
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6)  Zoning  -  Homogeneous,  semi 
gravel 

7)  Impervious  Core  -  None 

8)  Cutoff  -  Variable  width  and 
gravel  earthfill 

9)  Grout  curtain  -  None 

(h)  Diversion  and  Regulating  Tunnel 
Not  applicable 

(i)  Spillways 
1)  Type: 

a)  Principal  spillway: 

b)  Emergency  spillway: 


2)  Length  of  weir: 

a)  Pond  drain  inlet: 

b)  Low  stage  bottom 
release  (gated): 

c)  High  stage  bottom 
release  (ungated): 

d)  Low  stage  inlet: 

e)  High  stage  inlet: 

f)  Emergency  spillway: 

(3)  Crest  Elevation 

a)  Pond  drain  inlet: 

b)  Low  stage  bottom 
release 


pervious  sand,  silty  with 


depth,  sand,  silty  with 


Reinforced  concrete  drop 
inlet 

Grass  covered,  earth  fill 
and  excavated  channel 
with  level  control  section. 
Buried  concrete  curb  weir 
at  downstream  end  of  level 
section  at  same  elevation 


48  inch  diameter  pipe 

Rectangular  orifice  17  inches 
wide  x  12  inches  high 

Rectangular  orifice  4  feet 
wide  x  1  foot  high 

Two  rectangular  orifices  4.4 
feet  wide  x  1  foot  high 

Two  weirs  15  ft.  long  = 

30  ft. 

385  ft. 


1100.0  inv. 


1141.3 


1-9 


c) 

High  stage  bottom 
release 

d) 

Low  stage  inlet: 

e) 

High  stage  inlet: 

f) 

Emergency  spillway: 

(4) 

Gates:  48  inch  square  s 

and  17  inch  x  12 
bottom  release 

(5) 

Upstream  channel: 

a) 

Principal  Spillway: 

b) 

Emergency  Spillway: 

(6) 

Downstream  Channel: 

a) 

Principal  Spillway: 

b) 

Emergency  Spillway: 

1143.3 

1144.3 
1153.0 
1172.0 

sluice  gate  on  pond  drain  inlet 
inch  open  down,  low  stage 


Stream  bed  (no  impound¬ 
ment) 

Grass  covered  earth  fill 
and  excavated  channel . 


Ledge  excavated  plunge 
pool  to  natural  stream 
channel  through  narrow 
valley 

Grass  covered,  earth  fill 
and  excavated  channel 


(j)  Regulating  Outlets 

The  regulated  outlets  from  the  dam  include  the  pond  drain 
and  the  low  stage  bottom  re'ease.  The  pond  drain  is  controlled  by 
a  manually  operated  48  inch  square  sluice  gate.  This  gate  is 
located  on  the  outside  face  of  the  principal  spillway  riser  inside 
the  gate  well  with  its  invert  at  elevation  1098.  The  floor  stand 
operator  is  located  on  the  top  of  the  principal  spillway  riser.  The 
gate  is  a  Rodney  Hunt,  seating  type,  with  a  rising  stem  gear 
assisted  operator  having  the  following  identification: 

43939-2 

S-5020A 


The  gate  would  normally  be  in  the  closed  position,  if  the  reservoir 
was  functional  and  would  only  be  operated  for  maintenance  checks 
and  normal  (permanent)  pool  dewatering  purposes. 

The  low  stage  bottom  release  is  controlled  by  a  manually 
operated  rectangular  17  inch  x  12  inch  sluice  gate.  This  gate  is 
located  on  the  inside  of  the  face  of  the  principal  spillway  riser 
with  its  invert  at  elevation  1141.3.  The  floor  stand  operator  is 
located  on  the  top  of  the  principal  spillway  riser.  The  gate  is  a 
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Rodney  Hunt,  non-seating  type,  open  down  and  the  operator  has 
the  following  identification: 

43939-2 
S -2600 A 

The  gate  is  normally  in  the  closed  position  and  would  only  be 
operated  for  maintenance  checks  and  when  the  normal  pool  is  below 
the  high  stage  bottom  release  elevation. 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

The  design  data  for  the  Clam  Lake  Dam  provided  by  the  Soil  Con¬ 
servation  Service  includes  hydrologic  and  hydraulic  computations  and 
summaries,  structural  calculations,  a  geological  report,  soil  laboratory 
test  data,  a  summary  of  embankment  slope  stability  analysis,  and  other 
design  information  all  contained  within  a  “Design  Report"  dated  January 
1971 .  The  design  of  the  dam  and  appurtenances  is  based  primarily  on 
a  number  of  Soil  Conservation  Service  Publications  which  are  listed  in 
the  General  Section  of  the  Design  Report. 

2.2  Construction  Data 


Design  drawings  were  available  for  the  Clam  Lake  Dam.  These 
drawings  have  been  reviewed  and  found  to  show  good  agreement  with 
the  visual  inspection.  Since  deficiencies  have  been  noted  by  the  Owner 
and  the  Soil  Conservation  Service,  "As  Built"  record  drawings  have  not 
been  issued  pending  the  completion  of  remedial  measures.  Completed 
record  drawings  may  be  reviewed  at  the  USDA  Soil  Conservation  Service 
Office,  Cottage  Street,  Amherst,  Massachusetts  01002. 

Appendix  B  contains  copies  of  the  more  important  design  drawings. 
These  copies  have  been  made  from  originals  provided  by  the  Soil  Con¬ 
servation  Service. 

2.3  Operational  Data 

The  dam  has  not  been  put  into  service  due  to  a  number  of  recognized 
deficiencies.  Therefore,  no  operational  data  is  available.  Under  normal 
operating  conditions,  the  hydraulics  of  the  principal  spillway  would 
maintain  a  low  level  recreation  pool. 

2.4  Evaluation  of  Data 


(a)  Availability 


Sufficient  data  is  available  to  permit  an  evaluation  of  the  dam 
when  combined  with  findings  of  the  visual  inspection. 

(b)  Adequacy 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  the  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Validity 

Since  the  observations  of  the  inspection  team  generally  confirm 
the  available  data,  a  satisfactory  evaluation  for  validity  is  indicated. 
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SECTION  3  -  VISUAL  INSPECTION 


Findings 
(a)  General 


The  Clam  Lake  Dam,  No  MA  01052  was  in  POOR  condition  at 
the  time  of  the  inspection. 

(b)  Dam 


1 )  Earth  Embankment 

There  are  many  areas  on  the  downstream  slope  of  the 
dam  where  the  riprap  bedding  has  washed  out.  Many  areas 
around  the  outlet  conduit  headwall  and  the  swale  formed  by 
the  intersection  of  the  dam  embankment  and  the  emergency 
spillway  embankment  showed  signs  of  similar  erosion  of  the 
bedding  material. 

The  upstream  slope  near  the  top  of  the  dam  is  not 
uniform  due  either  to  improper  grading  during  construction  or 
subsequent  settlement. 

Some  trespassing  was  noted  on  the  upstream  slope  between 
the  base  of  the  dam  and  the  beginning  of  the  riprap  protective 
cover.  The  trespassing  appeared  to  be  of  the  4  wheel  drive 
vehicle  and  motorcycle  type.  Unprotected  earth  slope  areas 
of  the  upstream  face  of  the  embankment  (below  elevation 
1145.0)  are  exposed  to  surface  water  erosion.  There  were 
signs  that  the  reservoir  pool  has  been  as  high  as  elevation 
1134;  whether  due  to  flood  flows  exceeding  the  capacity  of 
the  48  inch  drain  or  to  unauthorized  closing  of  the  pond 
drain  sluice  gate  is  unknown. 

Flowing  water  was  noted  in  the  drainage  channel  at  the 
right  toe  of  the  downstream  face  of  the  embankment.  Since 
there  was  no  water  impounded  at  the  time  of  the  inspection, 
it  can  be  concluded  that  the  source  of  this  water  is  ground 
water  from  the  right  abutment  area. 

There  was  no  discharge  in  either  foundation  drain  outlet. 
The  ends  of  the  drain  pipes  have  been  damaged  by  vandals; 
the  right  drain  pipe  was  broken  off  inside  the  sleeve  through 
the  headwall. 

A  serious  condition  exists  relative  to  the  accessibility  of 
the  top  of  the  dam.  Access  is  by  way  of  Montville  Beech 
Plain  Road  to  the  toe  of  the  dam  or  across  the  emergency 
spillway  from  Beech  Plain  Road;  access  by  vehicle  by  either 
of  these  routes  is  difficult  to  impossible;  neither  route  would 
be  available  during  flood  conditions  since  these  routes  would 
be  blocked  by  impounded  water  in  the  reservoir. 


2)  Emergency  Spillway 

The  emergency  spillway  is  in  poor  condition. 

The  left  slope  of  the  spillway  channel  is  unstable  due  to 
the  existence  of  a  stream  diverted  along  the  top  of  the  slope. 

The  slope  is  saturated  and  slippage  has  occurred  in  many 
areas.  It  is  reported  that  this  stream  has  overflowed  the 
diversion  channel  eroding  the  side  slope  of  the  spillway 
channel . 

Trespassing  by  four  wheel  drive  vehicles  and  motorcycles 
has  aggravated  the  condition  of  the  slope.  During  construction 
of  the  dam  and  spillway,  the  unstable  condition  of  the  slope 
was  recognized  and  crushed  stone  was  placed  on  the  slope  as 
a  remedial  measure.  This  has  proven  to  be  less  than  effective. 

Erosion  of  the  downstream  face  of  the  emergency  spillway 
training  wall  embankment  was  noted  between  the  crest  and  the 
beginning  of  the  riprap.  Small  channels  have  been  eroded  by 
runoff  because  of  the  lack  of  vegetation  cover. 

The  spillway  at  the  transition  from  the  discharge  channel 
to  the  riprap  protected  discharge  slope  is  severely  eroded 
and  the  riprap  is  being  undercut  by  runoff.  Failure  of  the 
slope  at  the  transition  due  to  local  runoff  indicates  that 
serious  erosion  problems  will  result  when  the  emergency 
spillway  is  in  operation. 

The  right  training  dike  embankment  of  the  emergency 
spillway,  downstream  of  the  spillway  crest,  is  eroding  under 
the  riprap  cover. 

The  right  downstream  training  dike  does  not  have  sufficient 
vegetative  cover  to  prevent  erosion  when  the  spillway  is 
operating.  Also,  the  right  side  of  spillway  floor  downstream 
of  the  spillway  crest  slopes  about  6  inches  in  100  feet  toward 
the  training  dike.  This  will  result  in  an  imbalanced  flow 
against  the  training  wall  and  erosion  could  cause  the  dike  to 
fail. 


The  vegetative  growth  on  the  spillway  floor  and  slopes  is 
inadequate  to  prevent  surface  water  erosion  or  erosion  due  to 
spillway  flood  flows. 

The  crest  and  weir  wall  are  in  good  condition  and  the 
grade  along  the  centerline  of  the  emergency  spillway  appears 
to  conform  to  the  construction  plans. 
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c)  Appurtenant  Structure 

1 )  Drop  Inlet  Principal  Spillway 

The  principal  spillway  riser  to  the  top  of  the  trans¬ 
ition  section  is  in  poor  condition.  Cracks,  up  to  1/16 
inch  wide  were  found  running  continuous  from  the  floor 
up  the  walls  and  running  across  the  transition  section 
ceiling,  indicating  probable  structural  weakening  of  the 
integrity  of  the  transition  section  at  the  base  of  the 
riser.  Some  form  ties  have  either  not  been  cut  off, 
have  been  poorly  patched  after  being  cut  off,  or  have 
not  been  patched  at  all. 

The  riser  structure  above  the  transition  section 
appeared  to  be  in  good  condition. 

The  stems  and  guides  for  the  pond  drain  sluice 
gate  have  been  damaged.  Guides  are  broken  and  the 
stem  is  distorted.  This  damage  appears  to  be  the  work 
of  vandals. 

The  gate  operators  appear  to  be  in  good  condition, 
but  require  some  lubrication.  Most  of  the  nuts  used  to 
fasten  the  bottom  release  operator  and  the  pond  drain 
operator  are  loose. 

Vandals  have  removed  the  manhole  cover  at  the  top 
of  the  riser  and  dropped  it  into  the  riser  structure. 

2)  Pond  Drain  Inlet  Structure  and  Conduit 


The  pond  drain  inlet  structure  is  in  poor  condition. 
The  headwall  and  wing  walls  are  cracked.  Evidence  of 
vertical  and  horizontal  movement  of  the  wing  walls  suggest 
foundation  failure  and  shear  or  moment  failure  at  the 
interface  joint  between  the  head  and  wing  walls.  The 
trash  rack  bars  on  the  pond  drain  inlet  opening  are 
damaged  and  cannot  function  as  intended. 

The  48  inch  diameter  pond  drain  pipe  appeared  to 
be  in  good  condition  with  no  visible  misalignment  or 
defective  joints. 

3)  Outlet  Conduit 


The  60  inch  diameter  conduit  was  found  to  be  in 
good  condition.  The  first  joint  downstream  of  the  riser 
structure  appears  to  have  been  grouted.  All  other 
joints  were  found  to  be  evenly  spaced  and  no  evidence 
of  prior  leakage  was  observed  in  the  conduit. 


4) 


Plunge  Pool  and  End  Wall 


The  plunge  pool  which  as  cut  in  ledge  appears  to 
be  in  good  condition  and  functioning  as  intended. 

The  end  wall  at  the  outlet  of  the  60  inch  diameter 
conduit  is  in  fair  condition.  There  is  vertical  crack 
from  the  top  of  the  outlet  conduit  to  the  top  of  the  wall. 
Also,  the  right  top  corner  of  the  endwall  has  been 
fractured  by  vandals. 

(d)  Reservoir  Area 


The  shore  of  the  reservoir  is  generally  medium  sloping  wood¬ 
land.  It  appears  stable  and  in  good  condition. 

(e)  Downstream  Channel 


The  downstream  channel  is  in  good  condition  with  no  vegeta¬ 
tion  encroachment.  The  channel  immediately  downstream  of  the 
dam  is  unobstructed.  Riprap  protection  of  the  channel  is  in  good 
condition  and  appears  to  be  adequate. 

3.2  Evaluation 


The  dam  is  in  poor  condition  with  areas  for  additional  investigation 
and/or  remedial  work  being  as  follows: 

a)  Bedding  material  is  eroding  from  beneath  the  riprap  slope 
protection  on  the  downstream  face  of  the  embankment. 

b)  Unprotected  earth  surfaces  on  the  upstream  face  of  the 
embankment  (submerged  by  normal  pool  under  operating 
conditions)  are  subject  to  surface  water  erosion  as  well  as 
erosion  due  to  fill  and  draw  cycles  during  high  runoff  periods. 

c)  The  upstream  slope  surface  is  not  uniform. 

d)  There  appears  to  be  frequent  trespassing  on  the  embankment 
and  the  emergency  spillway  channel  side  slopes. 

e)  The  outlet  ends  of  the  foundation  drain  pipe  are  damaged. 

f)  There  is  no  reasonable  access  to  the  top  of  the  dam  at  any 
time  and  no  access  at  ail  in  full  flood  time. 

g)  The  left  slope  of  the  emergency  spillway  channel  is  unstable. 

h)  The  transition  from  emergency  spillway  discharge  channel  to 
the  riprap  protected  discharge  is  severely  eroded. 

i)  The  right  training  wall  of  the  emergency  spillway  discharge 
channel  is  not  protected  against  erosion. 
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j)  The  downstream  end  of  the  emergency  spillway  channel  floor 
slopes  toward  the  right  training  wall. 

k)  The  inlet  structure  at  the  entrance  to  the  pond  drain  conduit 
is  structurally  unsound. 

l)  The  principal  spillway  transition  section  is  structurally  unsound. 

m)  The  stem  guides  for  the  pond  drain  sluice  gate  have  been 
damaged . 

n)  Most  of  the  nuts  on  the  sluice  gate  operating  stands  are 
loose. 

o)  The  first  joint  in  the  60-inch  outlet  conduit  downstream  of  the 
riser  structure  appears  to  have  been  grouted. 

p)  The  end  wall  at  the  outlet  of  the  60  inch  diameter  conduit  is 
cracked . 

q)  The  emergency  spillway  pitches  back  towards  the  face  of 
dam.  In  the  event  of  overtopping  or  erosion  of  emergency 
spillway  training  dike  erosion  of  the  unprotected  dam  face 
could  occur. 

r)  The  reservoir  was  not  storing  water  and  therefore  other 
possible  problems,  such  as  leakage,  could  not  be  viewed. 
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SECTION  4  -  OPERATIONAL  AND 
MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 
(a)  General 


No  written  operational  procedures  are  available  for  this  dam. 
The  dam  would  be  self  regulating  when  in  operation.  The  sluice 
gate  on  the  pond  drain  and  the  low  stage  bottom  release  would 
normally  be  closed  and  would  not  routinely  be  operated. 

(b)  Description  of  Warning  System  In  Effect 

There  is  no  written  warning  system  in  effect. 

4.2  Maintenance  Procedures 


(a)  General 


An  annual  inspection  is  made  by  the  Soil  Conservation  Service 
and  recommendations  resulting  from  this  inspection  would  normally 
be  implemented  by  the  Massachusetts  Division  of  Forests  and  Parks 
if  the  dam  was  in  service. 

Typical  maintenance  items  assigned  to  the  Division  of  Forests 
and  Parks  includes  liming  and  fertilizing,  mowing,  clearing  of 
accumulated  debris,  etc.  At  the  time  of  this  Phase  I  inspection 
some  items  of  maintenance  such  as  liming  and  fertilizing  are  not 
being  carried  out  because  of  the  proposed  major  modification  work 
which  is  anticipated. 

(b)  Operational  Facilities 

Discussions  with  Division  of  Forests  and  Parks  personnel 
indicated  that  the  sluice  gate  for  the  pond  drain  is  not  operated 
but  remains  in  the  open  position  because  they  are  aware  of  the 
poor  condition  of  the  dam's  emergency  and  principal  spillways. 

Also,  the  low  stage  bottom  release  is  not  operated  because  there  is 
no  requirement  to  do  so  at  this  time.  A  visual  inspection  of  the 
gate  operators  indicated  that  lubrication  is  required. 

There  are  no  other  facilities  which  require  operation. 

4.3  Evaluation 


Since  the  dam  is  not  in  service  and  will  not  be  placed  in  service 
until  such  time  as  the  spillway  problems  are  resolved,  a  valid  evaluation 
of  the  operation  and  maintenance  procedures  cannot  be  made.  It  must 
be  pointed  out,  however,  that  if  a  major  storm  event  occurs  before 
remedial  repairs  are  completed,  in  which  the  capacity  of  the  low  level 
outlet  weir  was  exceeded,  the  dam  would  impound  water  up  to  the 
elevation  of  the  high  level  outlet  weir  or  possibly  the  emergency  spillway 
crest  level.  If  such  an  event  should  occur,  it  could,  in  turn,  result  in 
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a  significant  increase  in  the  loading  on  the  spillway  riser,  thus  aggrevating 
the  previously  discussed  evidence  of  structural  instability  of  the  riser 
transition  section. 

A  formal,  written  downstream  emergency  flood  warning  system 
should  be  developed  for  this  dam  before  it  is  placed  in  service. 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/ 
HYDROLOGIC  FEATURES 


5.1  General 


Clam  Lake  Dam,  No.  .  \  01052,  is  a  multiple-purpose  recreation 
and  floodwater  storage  facility  which  was  designed  by  the  Soil  Conser¬ 
vation  Service  (SCS),  as  part  of  the  overall  Clam  River  flood  protection 
project. 

The  dam  is  located  on  the  Clam  River  about  3  miles  upstream  of 
the  Village  of  West  New  Boston  in  the  Town  of  Sandisfield,  Massachu¬ 
setts  and  is  about  4.5  miles  upstream  from  the  confluence  of  the  Clam 
River  with  the  West  Branch  of  the  Farmington  River. 

The  drainage  area  upstream  of  the  dam  is  10.8  square  miles  with 
generally  mountainous  topography. 

Development  within  the  watershed  is  very  limited  and  consists  of 
only  a  few  structures  which  appear  on  the  USGS  quadrangle  sheet. 

The  area  is  mostly  wooded  with  only  a  minor  amount  of  open  fields  and 
ponds. 

The  dam  itself  is  about  950  feet  long  and  94  feet  high,  and  is  an 
earthfill  embankment.  The  facility  has  a  principal  spillway  which  main¬ 
tains  a  low  stage  recreation  pool  and  discharges  all  normal  stream  flows 
via  a  60-inch  diameter  conduit  through  the  dam.  An  emergency  spillway, 
consisting  of  a  385  ft.  wide  earth  fill  and  excavated  channel  with  a 
grass  cover,  is  designed  to  carry  flood  flows  which  exceed  the  storage 
capacity,  at  elevation  1172,  of  the  impoundment  around  the  dam  to  the 
downstream  channel. 

5.2  Design  Data 

The  hydraulic  features  of  the  Clam  Lake  Dam  have  been  designed 
by  the  S.C.S.  to  retard  a  100  year  frequency  storm  without  discharge 
occurring  in  the  emergency  spillway.  The  calculations  included  in  the 
SCS  Design  Report  include  storage  vs.  elevation,  stage  discharge 
curves  for  the  combined  spillways,  and  routing  of  the  100  year  frequency 
storm  through  the  reservoir.  These  calculations  are  dated  1971. 

The  SCS  has  established  the  elevation  of  the  low  stage  outlet  as 

1144.3  which  provides  750  acre-feet  of  storage  including  2  acre-feet  of 
sediment  storage.  The  high  stage  storage  was  set  at  elevaton  1153.0 
providing  an  additional  560  acre-feet  of  storage,  and  the  emergency 
spillway  crest  set  at  elevation  1172  providing  an  additional  1750  acre-feet 
of  storage  above  the  1153  level  pool,  resulting  in  a  total  flood  storage 
pool  of  2310  acre-feet. 

5.3  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available  for  the  Clam 
Lake  Dam  since  it  has  just  recently  been  completed  and  has  not  been 
placed  in  service. 
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5.4  Test  Flood  Analysis 


The  selection  of  the  test  flood  is  based  on  the  Corps  of  Engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  dated  November 
1976.  These  guidelines  state  that  dams  classified  as  "Intermediate"  in 
size,  and  "High"  in  hazard  potential  be  tested  against  the  "Probable 
Maximum  Flood"  for  the  region  within  which  the  dam  is  located. 

The  determination  of  the  PMF  for  the  Clam  Lake  Dam  is  based  on 
the  Corps  of  Engineers  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges  in  Phase  I  Dam  Safety  Investigations"  dated  March 
1978.  The  test  flood  was  determined  by  reference  to  the  mountainous 
curve  in  this  "Guidance"  for  a  drainage  area  of  10.2  square  miles. 

The  unit  flow  of  1,950  cfs  per  square  mile  which  results  in  an  PMF 
of  21,060  cfs  for  the  Clam  Lake  Dam. 

The  purpose  of  this  Phase  I  investigation  is  to  assess  the  dam's 
overtopping  potential  and  its  ability  to  store  and/or  discharge  the  test 
flood.  This  requires  determing  the  storage  characteristics  of  the  im¬ 
poundment  area  and  the  stage  vs.  discharge  characteristics  of  the 
spillway.  The  SCS  design  report  tabulates  all  of  this  data,  and  our 
review  has  determined  the  information  to  be  in  accordance  with  standard 
design  practices,  therefore,  as  noted  in  the  computations  included  in 
Appendix  D,  this  information  has  been  utilized  in  performing  the  test 
flood  analysis. 

The  test  flood  has  been  routed  through  the  reservoir  using  the 
iteration  process  as  outlined  in  the  Corps  of  Engineers,  "Preliminary 
Guidance  for  Estimating  Probable  Maximum  Discharges  in  Phase  1  Dam 
Safety  Inspections."  The  results  of  routing  the  PMF  through  the 
reservoir  indicate  that  the  storage  capacity  of  the  impoundment  area  will 
reduce  the  PMF  inflow  of  21,060  cfs  to  a  reservoir  outflow  of  approximately 
14,960  cfs.  This  assumes  that  the  level  of  the  recreation  pond  is  at 
elevation  1143.3  at  the  start  of  the  storm,  and  the  entire  flood  storage 
volume  is  available.  Elevation  1,153.0  is  the  crest  elevation  of  the  high 
stage  overflow  weirs. 

The  combined  spillways  have  a  discharge  capacity  with  the  water 
level  at  the  top  of  the  dam  of  16,150  cfs  which  is  sufficient  to  pass  the 
calculated  PMF  outflow  ot  14,960. 

5.5  Dam  Failure  Analysis 


A  dam  failure  analysis  using  the  procedures  in  the  Corps  of  Engi¬ 
neers,  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Failure 
Hydrographs"  dated  April,  1978,  was  performed  for  the  Clam  Lake  Dam. 
The  assumed  conditions  are  as  follows: 

1.  Water  level  prior  to  breach  is  at  top  of  dam  elevation. 

2.  Stream  flow  at  time  of  breach  is  PMF  test  flood  for  the  reach 
in  question. 
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3.  Stream  flow  at  confluence,  is  PMF  for  tributary  watershed. 

Prior  to  dam  failure  the  PMF  outflow  from  the  dam  and  the  PMF 
from  tributary  drainage  areas  will  cause  significant  damage  downstream 
and  possibly  the  lose  of  a  few  lives.  The  damage  that  will  result 
includes  11  houses,  four  bridges  and  13,000  feet  of  roadway. 

For  an  assumed  breach  equal  to  40  percent  of  the  dam  width 
computed  at  half  height,  the  breached  width  is  236  ft.  The  resulting 
dam  failure  flow  using  a  water  height  of  94  ft.  is  361,975  cfs. 

The  first  area  impacted  by  the  dam  failure  is  at  a  crossing  of 
Montville-Beech  Plain  Road.  There  is  a  steel  beam-wood  deck  bridge  at 
the  crossing.  The  roadway  will  be  severely  overtopped  and  the  struc¬ 
ture  inundated  by  about  34  feet  of  water.  The  structure  can  be  expected 
to  fail  and  the  roadway  washed  out. 

The  second  and  major  area  impacted  by  the  dam  failure  is  the 
Village  of  West  New  Boston  at  the  confluence  of  the  Clam  River  and  the 
Buck  River.  The  failure  of  the  dam  would  result  in  potential  lose  of 
lives,  homes,  out  buildings,  private  property,  major  roadways  and  a 
bridge.  The  area  will  be  inundated  with  as  much  as  19  feet  of  water. 

The  third  area  to  be  impacted  would  be  an  area  west  of  New 
Boston  near  the  intersection  of  Beech  Plain  Road  and  New  Boston-New 
Hartford  Road.  The  failure  of  the  dam  in  this  area  will  result  in  poten¬ 
tial  loss  of  lives,  homes,  outbuildings,  private  property,  major  roadways, 
a  cemetery  and  a  major  road  bridge.  The  area  would  be  inundated  by 
as  much  as  11  feet  of  water. 

The  fourth  area  to  be  impacted  by  the  dam  failure  would  be  the 
Village  of  Roosterville,  which  is  on  the  West  Branch  of  the  Farmington 
River.  The  failure  of  the  dam  in  this  area  will  result  in  potential  lose 
of  life,  homes,  outbuildings,  private  property,  a  major  roadway  and  a 
bridge.  The  area  would  be  inundated  by  as  much  as  26  feet  of  water. 

The  fifth  area  to  be  impacted  by  the  failure  of  the  dam  would  be 
downstream  of  Roosterville  on  the  West  Branch  of  the  Farmington  River 
where  Rt.  8  and  a  secondary  road  crosses  the  River.  This  area  would 
experience  damage  to  the  secondary  road  and  the  secondary  road  bridge. 
Since  Rt.  8  has  recently  been  constructed,  it  would  be  expected  that 
the  bridge  would  adequately  pass  the  flood  due  to  failure  of  the  dam. 

The  area  would  be  inundated  with  about  26  feet  of  water. 

The  sixth  area  to  be  impacted  by  the  dam  failure  flood  in  the 
Colebrook  Reservoir.  It  is  estimated  that  sufficient  storage  would  be 
available  to  retard  any  additional  flooding  downstream.  The  surface 
elevation  is  estimated  to  rise  about  8  feet  due  to  the  volume  of  flood 
water  from  the  dam  failure. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 


The  visual  inspection  of  the  dam  embankments  identified  irregularities 
in  the  grade  of  the  upstream  slope  embankment  which  are  cause  for 
concern.  Erosion  of  sand  and  silt  from  beneath  the  riprap,  protective 
layer  on  the  downstream  embankment  slope  was  also  noted. 

The  principal  spillway  structure  was  found  to  be  unstable.  Cracks 
were  noted  in  the  transition  section  and  those  cracks  showed  displacement. 

The  inlet  structure  wingwalls  for  the  pond  drain  are  cracked  and 
displacement  indicates  differential  movement  of  the  sections. 

The  left  slope  of  the  emergency  spillway  is  unstable  due  to  a 
diversion  ditch  at  the  top  of  slope  combined  with  the  steep  side  slopes. 
The  area  of  the  emergency  spillway  at  the  transition  from  the  grass 
surface  to  the  riprap  slope  is  eroded  and  the  riprap  is  undercut. 

The  poor  condition  of  the  vegetative  cover  on  slopes  and  channel 
bottom  of  the  emergency  spillway  indicates  that  soil  erosion  could  occur 
if  the  structure  was  in  service. 

6.2  Design  and  Construction  Data 


Design  data  for  the  emergency  spillway  side  slopes  and  the  spillway 
channel  is  not  included  in  the  SCS  Design  Report.  From  the  design 
plans,  it  appears  that  a  slope  design  at  2  horizontal  to  1  vertical  was 
utilized  but  under  the  field  conditions  at  the  site,  this  slope  is  too 
steep . 

6.3  Post  Construction  Changes 

There  have  been  no  post  construction  modifications  to  the  structure 
but,  due  to  the  many  embankment  and  structural  problems  recognized  to 
date,  extensive  studies  have  been  made  by  the  Soil  Conservation  Service 
to  determine  the  source  of  the  problems  and  to  recommend  corrective 
actions. 

6.4  Seismic  Stability 

The  Clam  Lake  Dam  is  located  in  seismic  zone  1 .  According  to  the 
recommended  Corps  of  Engineers  Guidelines,  a  seismic  analysis  is  not 
warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

(a)  Condition 

The  dam  and  its  appurtenances  are  in  POOR  condition  due  to 
the  recognized  deficiencies  in  the  emergency  spillway  and  principal 
spillway  as  well  as  numerous  other  deficiencies  noted  during  this 
inspection. 

(b)  Adequacy  of  Information 

There  is  sufficient  design  and  construction  data  to  permit  an 
assessment  of  dam  safety  when  combined  with  visual  inspection, 
past  performance,  and  sound  engineering  judgment. 

(c)  Urgency 

The  recommendations  and  remedial  measures  described  herein 
should  be  implemented  by  the  owner  within  one  year  upon  receipt 
of  this  Phase  I  Inspection  Report. 

7.2  Recommendations 


The  recommendations  of  this  Phase  I  investigation  are  that  the 
following  additional  studies  be  made,  under  the  supervision  of  a  qualified 
registered  engineer: 

a)  Determine  the  cause  of  erosion  problems  throughout  the 
project  site  including: 

i.  Erosion  of  soil  from  beneath  riprap  on  the  downstream 
embankment  slopes. 

ii.  Surface  erosion  on  the  upstream  face  of  the  dam. 

iii.  Erosion  of  the  left  slope  of  the  emergency  spillway. 

and  determine  what  corrective  measures  are  required  and 
implement  those  corrective  measures. 

b)  Determine  causes  of  the  slope  stability  problems  throughout 
the  project  site  including: 

i.  Undercutting  of  the  riprap  slope  at  the  transition  section 
from  the  emergency  spillway. 

ii.  Left  slope  of  emergency  spillway. 

and  determine  what  corrective  measures  are  required  and 
implement  those  corrective  measures. 
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c)  Determine  the  cause  of  the  upstream  embankment  slope  irregular¬ 
ities  and  what  corrective  measures  are  required  and  implement 
those  corrective  measures. 

d)  Finalize  and  implement  a  suitable  design  for  a  new  riser 
structure  or  a  suitable  repair  of  the  existing  structure. 

e)  Develop  reliable  means  of  access  to  the  top  of  the  dam  at  all 
conditions  of  runoff. 

f)  Determine  why  grout  was  placed  in  the  first  joint  of  the  60" 
diameter  pipe  out  of  the  riser  structure,  determine  what 
corrective  measures  are  required  and  implement  them. 

g)  Determine  what  corrective  measures  are  required  to  pitch  side 
slope  of  emergency  spillway  away  from  face  of  dam  and  implement 
those  corrective  measures. 

h)  Develop  and  implement  a  method  to  routinely  monitor  seepage 
through  the  dam  embankment. 

7.3  Remedial  Measures 


The  recommendation  of  this  Phase  I  investigation  is  that  the  following 
remedial  and/or  maintenance  items  be  carried  out: 

a)  Repair  right  foundation  drain  outlet  pipe  at  the  endwall. 

b)  Repair  the  right  corner  of  the  end  wall. 

c)  After  erosion  and  stability  problems  are  solved  by  a  qualified 
registered  engineer,  place  topsoil  where  necessary  and  seed 
all  exposed  earth  surfaces  on  the  dam  embankment,  spillway 
channel  and  spillway  training  dike  embankment  to  prevent 
erosion  of  soil. 

d)  Rebuild  the  inlet  structure  and  trash  racks. 

e)  Repair  and  replace  the  stem  guides  for  the  pond  drain  gate. 

f)  Lubricate  and  exercise  the  two  gate  operators  on  a  regular 
basis. 

g)  Prepare  a  formal  written  downstream  emergency  flood  warning 
system . 

h)  Implement  measures  to  ensure  48  inch  gate  on  low  level  spill¬ 
way  is  kept  in  a  fully  open  position  and  the  reservoir  normally 
kept  "dry"  until  all  of  the  above  recommendation  and  remedial 
measures  can  be  implemented.  A  program  of  monitoring 
during  periods  of  intense  rainfall  should  be  initiated. 


7.4  Alternatives 


tions. 


There  are  no  meaningful  alternatives  to  the  above  recommends- 
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APPENDIX  A 

VISUAL  CHECK  LIST  WITH  COMMENTS 


R. Curran,  U.S.D.A.,  Soil  Conservation  Service 


v.n 


INSPECTION  CHECK  LIST 


PASTY  ORGANIZATION 


PRC  JE CT  Clam  Lake  Dam 


HATE  11/7/79* 

TE-2  1:00  P.M. 

WEATHER  Sunny  and  Cool 
W.S.  ELEV.  1100“  U.S.1C 


,  Harve 


Structural 


PROJECT  EEL-.TUPE 


INSPECTED  BY 


1.  Interior  of  principal  spillway  structure  Dumais  &  Harvey 


*  Special  followup  inspection  with  SCS  personnel  to  inspect  interior  of 
principal  spillway;  arrangements  made  to  accompany  SCS  personnel  on  this 
special  inspection  previously  scheduled  by  SCS. 

Inspection  notes  for  this  inspection  are  incorporated  on  the  following  pages 
with  comments  for  our  11/1/79  inspection. 


Also  present: 


C.  Dodge  S.C.S.  Amherst,  MA  office 

D.  Wallin  S.C.S.  Penn,  office 

L.  Thomas  S.C.S.  Penn,  office 

E.  Ailing  S.C.S.  Wash:,  D.C.  office 


C.  Curran 


INSPECTION  CHECK  LIST 


PROJECT  Clam  Lake  Dam _ ,  DATE  11/1/79 

PROJECT  FEATURE  All  Features  _  NAME  _ 


DISCIPLINE 


NAME 


AREA  EVALUATED 


CONDITIONS 


No  access  to  gates  if  flood  condition 
1178.0 


DAM  EMBANKMENT 
Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 

pavement  Condition  (R*P  RaP  Faces) 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 
Vegitation  on  Slopes 
Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Dr&ir.age  Features ' 

Toe  Drains 


1100  (Invert  of  drain  inlet) 

1134  (Debris  and  wave  scars) 

None 

Downstream  slope  good  but  some  erosion 
under  rock.  Upstream  slope  near  crest 
not  uniform. 

None  apparent 

None  apparent 

Good 

Good 

Intersection  of  dam  &  spillway  slopes 
show  erosion.  Sand  &  silt  washed  from 
under  rip  rap  at  both  abutments  &  around 
discharge  end  wall 

None  apparent 

None  apparent  on  rock  slope,  but  below 
upstream  face  shows  some  vehicular  traffi 
Poor  with  add'l.  vegetation  required. 
Gravel  washed  out  from  under  rip  rap  and 
rock  has  settled  396  ft.  from  right  abut¬ 
ment. 

Sand  &  silt  wash  out  from  under  rip  rap 
during  rainfall. 

None  apparent 

Flow  of  water  running  right  toe  channel 

None  (No  water  impounded) 

Foundation  drain  outlet  pipes  dry  &  ends 
damaged  by  vandals. 

End  of  pipes  damaged  and  pipes  dry 


Ir.strumenteti.cn  System 
Access  to  Crest  _ 


lone 

In  event  of  flood  no  access  to  riser 


PROJECT  Clam  Lake  Dam 
PROJECT  FEATURE  All  Features 


n.'spscrioi;  check  list 


DISCIPLES 


DATE  11/1/79 

HAKE _ 

SAME 


AREA  EVALUATED 

COKDITIOK 

CUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

AIJD  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Good  condition,  needs  grass  cover 

Loose  Rock  Overhanging  Channel 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Approach  Channel 

Good  condition  but  more  grass  required 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Concrete  crest  flush  with  spillway  floor . 
No  erosion  protection  on  training  wall 
slope. 

Good  with  some  chips 

Rust  or  Staining 

None  apparent 

Spalling 

None 

Any  Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

None 

Drain  Holes 

None 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Channel  floor  good  until  the  transition 
between  soil  floor  and  riprap.  Under 
cutting  noted  &  sloped  section  shows 
failure  of  rockfill. 

None 

Trees  Overhanging  Channel 

None 

Floor  of  Channel 

Good  grade  but  requires  more  grass 

Other  Obstructions 

d.  Other 

Left  slopes  of  spillway  failing  due  to 
drainage  ditch  diversion  along  crest. 
Vehicular  traffic  noted  on  slopes  far 
left.  Slip  outs  &  failures  noted  on  left 
side  . 

Training  will  right  no  erosion  protectiot 
Also,  s.w.  floor  pitch  6"  in  100'  to  wal! 
to  cause  rapid  erosion. 

ESPSCTIO”  CHECK  LIST 


PROJECT  Clam  Lake  Dam 

DATE  n/1/79 

PROJECT  FEATURE  All  Features 

KAKE 

DISCIPLES 

KAK2 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
CUTLET  CKAI&iEL  '  . " 

General  Condition  of  Concrete 

End  wall  cracked  at  centerline  of  pipe. 
Right  corner  cracked  from  vandals. 

Rust  or  Staining 

None 

Spalling 

None 

Erosion  or  Cavitation 

None 

Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

None 

Condition  at  Joints 

Good 

Drain  holes 

None 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

None 

Condition  of  Discharge  Channel 

Good 

Conduit 


Good  condition. 

Joints  in  good  condition. 


INSPECTION  CHECK  LIST 


PROJECT  Clam  Lake  Dam _ •  DATE  11/1/79 

PROJECT  FEATURE  All  Features _  NAME _ 

DISCIPLES  NAME _ 


AREA  EVALUATED 

OUTLET  VORKS  -  TRANSITION  ALT)  CCrDUIT 
General  Condition  cf  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


CONDITION 


Above  embankment  good. 

Cracks  noted  in  transition  section. 

Extensive  staining  in  transition. 

Form  ties  exposed. 

No  spalling  noted  in  entire  structure. 

Concrete  eroded  at  sluice  gate  at  base  of 
riser. 

Numerous  cracks  in  transition  area. 

Good 

Pipe  joints  are  in  good  condition.  First 
joint  out  of  riser  grouted  on  60"  pipe. 

N/A 


INSPECTION  CHECK  LIST 


?K0t/-CT  Clam  Lake  Dam 

DATE  11/1/79 

PROJECT  FEATURE  All  Features 

NAME 

DISCIPLES 

KA.ME 

AREA  EVALUATED 

CONDITION 

a.  Approach  Cr.anr.ei 

Good  condition 

Slope  Conditions 

Good 

Bottom  Conditions 

Good 

Rock.  Slides  or  Falls 

None 

Log  Boom 

N/A 

Debris 

None 

Condition  of  Concrete  Lining 

N/A 

Drains  or  '.veep  Holes 

N/A 

b.  Intake  Structure 

Condition  of  Concrete 

Wing  walls  are  cracked 

Stop  Logs  and  Slots 

Trash  racks  are  damaged  and  debris  could 
enter  conduit. 

INSPECTION  CHECK  LIST 


PRCJECT  Clam  Lake  Dam 

DATE  11/1/79 

PROJECT  FEATURE  A11  Features 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

Good 

Condition  of  Joints 

Good 

Spalling 

None 

Visible  Reinforcing 

None 

Rusting  or  Staining  of  Concrete 

None 

Ar.y  Seepage  or  Efflorescence 

None 

Joint  Alignment 

Good 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Structure  not  in  use. 

Cracks 

Rusting  or  Corrosion  of  Steel 

None  visible  (no  access  to  lower  sections 
at  time  of  first  inspection)  Second  in¬ 
spection  noted  numerous  cracks 

None 

b.  Mechanical  and  Electrical 

Air  Vents 

N/A 

Float  Wells 

N/A 

Crane  Hoist 

N/A 

Elevator 

N/A 

Hydraulic  System 

N/A 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Rodney  Hunt  43939-2  S-2600A 

One  nut  of  4  tight 

Rodney  Hunt  43939-2  Gear  Assisted 
S-5020A  (2  of  4  nuts  on)  both  gates 
N/A 

open . 

Emergency  Rover  System 

N/A 

i 

V.'iring  and  Lighting  System  in 

Gate  Chamber 

N/A 

INSPECTION  CHECK  LIST 


PROJECT  Clam  Lake  Dam 
PROJECT  FEATURE  All  Features 
DISCIPLrrE 


HATE _ 11/1/79 


AREA  EVALUATED 


CONDITION 


CUTLET  V.'CRKS  -  SERVE 


a.  Super  Structure 
3earings 
Anchor  Bolts 


Bridee  Seat 


Longitudinal  Members 
Under  Side  of  Deck 
Secondary  3racir.g 


Drainage  Oyster. 
Railings 

Expansion  Joints 


paint 


.Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
■  Approach  to  3riage 


Condition  cf  Seat  &  Packvall 


I, 

I 

I 
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ENGINEERING  DATA 


INDEX 


List  of  Available  Documents 

1 .  Design  and  Construction  Records 

Design  records  include  the  following: 

construction  drawings 
construction  specifications 
construction  revisions 
design  criteria 
layout 

hydraulic  design 

foundation  and  embankment  design 

geology  report 

soil  testing  report 

structural  computations 

quantity  estimates 

inspector's  notes 

seeding  schedule 

Construction  records  include  the  following: 

inspector's  and  engineer's  diaries 
soil  testing  reports 
concrete  testing  reports 
material  certifications 
equipment  guarantees 
correspondence 
quantities 
pay  estimates 

2.  Reports  on  problems  with  riser  and  emergency  spillway  slope 

The  following  records  are  kept  on  file  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service,  and  may  be  obtained  through 
their  office  located  on  Cottage  Street  in  Amherst,  Massachusetts. 


1/19/78  Final  Report  of  the  committee  investigating  potential 
deficiencies  in  the  emergency  spillway  and  associated 
areas,  Clam  Lake  Dam  Site,  Clam  River  Watershed, 
Mass. 

3/24/78  Engineering  Investigation  Report  Clam  River 
Watershed  Project  Clam  Lake  Site. 

A  brief  summary  of  these  reports  is  appended  hereto. 
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Construction  Drawings 

Copies  of  the  following  drawings  are  appended  hereto: 


Drawings 


Title 


Page  No. 


1 

2 

5 

6 
7 
9 

10 

11 

13 

18 

25  &  26 
30,  31,  32 
33,  34 


Cover  sheet  b-3 

Plan  of  Storage  Area  B-4 

Plan  of  dam  site  B-5 

Plan  of  Emergency  Spillway  B-6 

Fill  Placement  B-7 

Foundation  Drain  Detail  B-8 

Principal  Spillway  plan  and  profile  B-9 
Principal  Spillway  details  B-10 

Emergency  Spillway  Profiles  B-11 

Riser  Details  B-12 

Reservoir  drain  inlet  detail  B-13,14 


Logs  of  test  holes 


B-15,16,17,18,19 
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From  U.S.D.A.  Soil  Conservation  Service,  Amherst,  Massachusetts, 
March  24,  1978,  "Engineering  Investigation  Report  Clam  River  Watershed 
Project  Clam  Lake  Site." 

CONCLUSIONS  AND  RECOMMENDATIONS 

1.  At  the  time  this  riser  was  designed  (late  1971)  the  horizontal 
embankment  loading  used  in  design  was  assumed  to  be  that 
developed  by  active  earth  pressures.  Design  Note  No.  17, 
published  on  April  1977,  shows  that  active  pressure  assumptions 
underestimate  the  embankment  moment  when  used  in  the 
design  of  a  riser  with  a  monolithic  transition  elbow.  The 
vertical  earth  load  imparted  to  the  cantilevered  transition 
elbow  causes  a  restraining  force  which  results  in  higher 
moments.  Design  Note  No.  17  recommends  that  "at  rest" 
lateral  pressures  be  used  for  the  embankment  loading  assump¬ 
tions. 

The  Committee  concludes  that  the  effects  of  this  loading 
condition,  dealt  with  as  item  3  on  page  4  of  Mr.  Ailing's 
memorandum,  were  the  main  cause  of  the  cracking  observed  in 
the  transition  elbow. 

Although  it  seems  reasonable  to  use  the  At  Rest  Lateral 
Pressure  Theory  in  this  case,  the  Committee  nevertheless 
recommends  that  future  structures  of  this  type  be  constructed 
in  a  manner  that  will  allow  movement  of  the  vertically  projected 
structural  member.  This  will  reduce  the  horizontal  load  to  a 
minimum. 

2.  The  November  23,  1977  memo  by  Ailing  notes  several  problem 
areas,  either  within  the  design  computations  or  not  covered  in 
the  design  computations.  Although  the  Committee  has  centered 
on  cantilever  embankment  loading  as  the  main  cause  of  structural 
failure,  these  other  areas  should  be  taken  into  consideration 

in  any  design  work  for  repair  or  reconstruction  of  this  riser, 
or  on  future  designs  of  this  type. 

3.  The  Committee  recommends  a  follow-up  check  of  the  riser  be 
made  as  soon  as  weather  and  terrain  conditions  permit. 

Sufficient  additional  measurements  and  photographs  should  be 
made  so  that  detailed  drawings  can  be  prepared  showing  the 
location  and  sizes  of  the  cracks.  These  should  be  similar  to 
the  drawings  prepared  as  Exhibits  23  through  27  of  the 
Engineering  Investigation  Report  for  Site  3A,  Newton -Hoffman 
Creek  Watershed,  New  York,  September  15,  1976.  This  would 
include  drawings  showing  any  cracking  that  may  have  developed 
in  the  vertical  iection  of  the  riser,  at  elevations  above  the 
special  elbow,  subsequent  to  earlier  checks  (which  found  no 
cracking  in  that  section). 

It  is  recommended  that  a  grid  system  be  marked  off  on  the 
affected  portions  of  the  riser  to  assist  in  locating  damage, 
preparing  drawings,  and  providing  a  key  to  photographic 
records.  This  would  speed  up  subsequent  checks  also. 
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An  attempt  should  also  be  made  to  measure  any  displacement 
of  the  riser  that  may  have  taken  place.  Reports  from  earlier 
meetings  indicate  concern  that  displacement  had  taken  place, 
but  no  measurements  have  been  made. 

The  recommended  documentation  is  needed  to  establish  the 
severity  extent  of  the  damage  to  the  riser  and  to  correlate 
structure  performance  with  that  predicted  from  analysis  of  the 
design  and  with  performance  of  other  afflicted  structures 
(e.g.  Site  3A,  Newton -Hoffman). 

4.  Concurrent  with  the  Committees'  work,  studies  of  corrective 
measures  for  repair  of  the  riser  have  been  underway.  Details 
of  the  current  proposal  for  repair  are  contained  in  a  March  2, 

1978  memo  to  Cletus  J.  Gillman  from  Benjamin  Isgur.  Inasmuch 
as  this  proposal  is  well-grounded  and  has  reached  an  advanced 
stage  of  discussion,  the  Committee  spent  little  time  on  recommenda 
tions  for  repair  and  supports  the  proposal  noted  above. 
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From  "Final  Report  of  the  Committee  investigating  potential  deficiencies 
in  the  emergency  spillway  and  associated  areas,  Clam  Lake  Site,  Clam 
River  Watershed,  Massachusetts,  January  10,  1978." 

FINAL  REPORT 


"This  is  the  final  report  of  the  committee  investigating  stability 
problems  of  the  emergency  spillway  side  slopes  at  Clam  Lake  Site 
in  the  Clam  River  Watershed,  Berkshire  County,  Massachusetts. 
Construction  was  completed  and  the  final  inpection  conducted  on 
October  14,  1977.  A  copy  of  the  memo  from  Dr.  Isgur  to  Peter  G. 
Waldo,  October  7,  1977,  which  established  this  committee  is  in 
appendix  C. 

Nine  problem  areas  were  identified  in  a  preliminary  report  (see 
memo  from  the  committee  to  Cecil  B.  Currin,  dated  October  20, 

1977,  included  in  appendix  C).  These  problem  areas  are  located 
in  figure  1  which  is  a  plan  view  of  the  emergency  spillway  area. 

These  nine  problems  were  divided  into  two  groups  with  the  more 
serious  labeled  as  primary  problems.  Table  1  presents  the  primary 
problems  and  lists  apparent  causes  of  these  problems.  Table  2  is 
similar  and  presents  the  less  serious,  or  secondary,  problems. 

The  committee  thinks  that  the  basic  cause  of  the  stability  problems 
of  the  side  slopes  and  the  diversion  channel  was  the  design  decision 
to  leave  Beech  Plain  Road  undisturbed.  In  order  to  keep  away 
from  Beech  Plain  Road,  the  design  called  for  2:1  side  slopes  through¬ 
out  a  large  portion  of  the  outside  edge  of  the  spillway.  These 
steep  side  slopes  have  since  proven  to  be  inadequate  considering 
the  proximity  of  the  diversion  to  the  spillway  and  the  severe 
winter  conditions  at  the  site.  The  extent  and  history  of  these 
problems  are  documented  in  appendices  A  and  B. 

It  is  apparent  to  the  committee  that  any  solution  to  the  primary 
problems  will  call  for  relocation  of  the  road  or  installation  of  expensive 
retaining  devices  such  as  cribbing.  The  economics  of  installing 
such  devices  should  be  weighted  against  relocating  portions  of  the 
road.  Additional  surveying  and  subsurface  investigations  appear 
to  be  necessary  before  a  final  design  can  be  prepared." 
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RSHED  PROJECT 

E- PURPOSE  DAM 
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HfMnonlirrn  a-!  i»uvi  mnmtnt  rxprNSL 


NOTES 

1  ORIGINAL  TOPO  SURVEYED  By  M  NOYf* 

2  ADOEO  SURVEY  (ABOVE  ELEV  I  HOI  BY  I 

3  LOCATION  OF  BEAVER  PONOS  AS  OF  ju 
A  NO  WASTE  MATERIAL  SHALL  BE  LEFT  0 

POOL  CONTOUR  (ELEVATION  1143-3)  AN 
3  THE  SURFACE  Of  THE  BORROW  AND  On 
•C  left  neat  and  IN  A  sightly  CON 
TO  PROVIDE  POSITIVE  ORAiNAGE  Sit 
LEFT  NO  STEEPER  THAN  2  : 1 


TBM  I  (ELEV  1210  S«)  TOP  OF  2'  BOUtOER  *0  U/S  Or 
STA  |»2) 

7BM  23/  (ElCV  1277  72)  TOP  OF  2'  ■  A'  BOULDER  APPROX 
*0'  WEST  OF  BEECH  PLAIN  ROAD 
TBM  3AI  (ELEV  I0SS7S)  TOP  OF  2  .  J'  ROC*  WEST  SIDE 
CLAM  RIVER,  EAST  SIDE  LOWING  ROAD 


CLEARING  REQUIREMENTS 

Clearing 

along  the  eoge  of  the  permanent  pool 

cl  ass  “c" 

FROM  THE  1140  3  CONTOUR  TO  *0'  HORIZONTALLY 

BEYONO  THE  1 143  3  CONTOUR 

Clearing 

WITHIN  THE  OlSPOSAL  AREAS  ANO  WlTMlN  THE 

Cl  ass 'V 

PERMANENT  POOL  BElOW  ElCVATiON  1140.3 

clearing 
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NOTES 
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CONSTRUCTION  NOTES'- 
,  bouloeps  ape  scatte med  throughout  the  entire 
WORK  area 

2  THE  CONTRACTOR  SHALL  EXCAVATE  ENTIRE 
PRINCIPAL  SPILLWAY  PRIOR  TO  PLACING  ANY 
CONCRETE  OR  PiPE 

3  THE  CONTRACTOR  WILL  NOT  BE  PERMITTED  TO 
WORK  iN  THE  RIVER  CHANNEL  UNTIL  THE  PRINCIPAL 
SPILLWAY  SYSTEM  MAS  BEEN  COMPLETED  AND 
THE  RIVER  Flow  HAS  BEEN  DIVERTED  INTO  IT, 
UNLESS  OTHERWISE  APPROvEO  IN  WRITING  BY 
THE  ENGINEER. 
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CONSTRUCTION  NOTES 

1  A3M9T09  ClHtHJ  PlPE  S«*U  CONfORM  TO 
SPECtftCATlON  543  A  NO  SMALL  BE  4*  DIA, 

CLASS  4000 

2  WHEN  PCRfORATED  ASBESTOS  CtMENT  PIPE  I* 
REOUIRCQ,  TMC  ASSCSTOS  CEMENT  Si PE  SMALL 
BC  PERfORATEO  with  W  HOLES  THC  loca- 
TtON  AND  NUMBER  Of  TMCSC  MOLES  SHALL  BE 
SIMILAR  TO  TMOSC  IN  ASBESTOS  CEMENT 
UNDCBDRAlN  RISC  Of  THE  SAME  DiA M E  TER 

3  THE  EXCAVATION  LIMITS  ARE  APPROXIMATE  ANO 
MILL  BE  ADJUSTED  BT  THE  EN0INCER  IN  ACCORD¬ 
ANCE  WITH  THE  CONOinONS  ENCOUNTERED 

4  THE  OC PTH  Of  THE  ORAIN  TRENCH  MAT  BE 
INCREASEO  IN  SOME  AREAS  If  UNSUITABLE 
OR  PERVIOUS  MATERIALS  ARE  ENCOUNTERED 
AS  DIRECTEO  BY  THE  ENOlNEER 


*V  DiA  SOI  T S 

•/NUT  B  *ASr«0 

B*  LONO  ' 


REIN  CONC 
HCAOWALL ' 


(  FOUNDATION 
ORAIN  \ 


SMALj 


fOUNOATION  ORAIN 


11*09  I  11*62 


PLAN  VIE! 


•  CALC  IN  fttr 


f 


ias_ 


HfPROOUCfn  AT  GOVERNMENT  FXPENSE 


nrrnnnwnFn  at  finv*"*1****1*^*”***  -• 

-•« '- ,  ) 


DETAIL  of  BERM  SLOPES  ®  WISER 

HOT  TO  SCALE 


^  »t INFORCEO  CONCRETE 
RfcSfRvOlR  ORA  l  N  INLET 
(ME  INICT  U  rom  OC TAILS) 


.  £  48*  POND  DRAIN 


X  INLET  CHANNEL 
ISM  TvPlCAl  SCCT.0*  SmT  »> 


4ft'  PIPE  DATA 

AS"  BCINFORCEO  CONCRETE  WATER  PIPE 
81  4.0  SECTIONS  8  °. 

ill  t  ar  sections  18  0 

161  16  0  SECTIONS  88  °' 

TOTAL  ■  120  0 

PRESSURE  MEAO  *  73  7 

LOAD  *  30.330  LBS  PER  LINEAR  FOOT  BAS  EO 

on  outside  diameter  of  60' 

MINIMUM  3-EDSE  BEARING  STRENGTH  FOB  O  OOl' 
CRACK  IPRESTRESSEDI  EQUALS  18,920  LBS 
PER  LINEAR  FOOT  (AWWA  C-3011. 

MINIMUM  3-E0GE  BEARING  STRENGTH  FOR  O.Ol" 
CRACK  INON-PRESTRESSEOI  EQUALS  23,163  LBS 
PER  LINEAR  #00T  (AWWA  C- 300) 

PIPE  SUPPLIER'S  NOTE  ■ 

CAST  INSIOE  OF  BELL  RING  JOINT  WITH 
CONCRETE  ON  ONE  1161  PIPE  SECTION 

THE  0.0  OF  P#t  ASSUMED  IN  DESIGN  IS  fie" 

WHERE  THE  PIPE  FURNISHED  HAS  AN  0  0. 


REINFORCED  CONCRETE  RiSER-s 
CLASS  4000  CONC 
( FOR  CONST*  DCT4lL*  S«E  *HT  lt-tl 


S  TRCN^TM  NUL  TTPlW  BTTME  %TIO  OF 
THE  OIT  OPiHEPME  FURNISHED  TO  THE 
0  0  ASRlRaOIR  DESMN 


RISER  CHEST  EL  1193.0- 
ELEV  1144.3^ 
ELEV  H3B  Ox 


REINFORCED  CONCRETE 
■"  RISER 

(  sec  OC TAILS  SHT  is-tsi 


[  4r  PIPE  JOINTS  1 

JOINT 

4  DISTANCE 

INVERT 

FROM  INLET 

ELEVATION 

INLET 

0 

MOO  0 

JA 

16 

1099  73 

J0 

32 

1099  47 

JC 

46 

1099  20 

JD 

64 

1096  93 

JE 

60 

1098  67 

J  f 

96 

(0 98  40 

JO 

104 

(098.27 

JH 

1  1  2 

1096  l  3 

JI 

l  1  6 

1090.07 

outlet 

120 

1096  00 

60“  PRINCIPAL  SPILLWAY 


PLAN 


LEVEL  (5> 
EL  MOO  0 


'RE  iNFORCED  CONCRETE 
RESERVOIR  drain  inlet 

class  4000  concrete 

i  see  oetsiLS  sht  esi 


Bell  wall  fitting -v 
(see  octails  sht  iai 


\  concrete  be  doing 

CLASS  2900  CONCRETE 
(see  oetAiLS  shtia) 


^SPIGOT  Ring  wall  fitting 

tee  SHEET  12  EOR  CANSTA  OCTAdS 


'cS8sc5So5  cSnck^t 


l  *F“  TYPE  WALL 
TlMBLC 


PROFILE 


4  DIMENSIONS  Of  CONCRETE  PIPE  IENDTH8  ARE  BASED  ON 
NOMINAL  LENGTHS  AND  00  NOT  INCLUOE  CREEP 


■//  ^ 


i 


_  .  liU'nODUCED  ArCOVtRt'i-MS.Ui-tXPtNSf  - 


PRINCIPAL  SPILLWAY  WITH  BEDDING 
IN  AREAS  REQUIRING  ROCK  EXCAVATION 

ivor  ro  icili 


PRINCIPAL  SPILLWAY  WITH  BEODING 
IN  AREAS  NOT  WEQUHUNG  ROCK  EXCAVATION 


CLAM  RIVCR  WATCNSMC*  MOJICT 
CLAM  LAM  MWLTlfLX-MMAMi  RAM 
SAMISFiCLO.  MAMACMUMTTt 


PRINCIPAL  SPILL  MAY  SCTAILS 


U.& 

SOIL  OONBKRV ATOM 


_ JS££l 

-i -A*UJA-. . RAlEjL 


-  CMS 


AM-J »T  P 


6-/0 


HI  PRODUCED  AT  govepnment  expense 


M  I’HOOUCE 0  AT  GO'  TRNMENT  EXPENSE 


Co  ''tj/s  Sc/,i  Jr  J>/*  Oe/0t/ 


Rl  PHOOUCFO  AT  GOVERNMENT  EXPENSE 


UPSTPfJM  fifMTm 


S<rcr/0H  <f  CfAjT£  PI  W£ 


hi  cnnmiCED  at  government  fxpense 


Si  c  /.  si 


Stef  B 


sscr  c 


CONST?  JOINT ■ 


/J  O  <?J  6  rq  •  o 


^  re- ^  7t 


fi/o//  fttt’jnf 

<  SA?  27 


o 


r  -  ~  i 

1-9  i  0  i-0 

JO  /•* 

U  -  <r 

'■'4'  '  6  "  *  . /'Ann  ,<'**/  p/jSf  *o  itn/sr srt 
<?  Sp*C  S*/  S/fn noou S  r*rv  C0n$/r. 
JO  in  4. 

Sp/.ces  *  *>j7/  6e  e//A)pr 

/  flu  f '  *'e7  arc? 

c  cfppOi?  . *”  f  tfe>// re/ 

S  l  &/np*'a  S*  4  A  /  ?*/  *r/c/ec?. 


rr- 

V  11^4 


PLATE 

CONS TR  JO/ NT 


COAfSTfi  NOTES  : 

'//.’ '  6m  s?ee/  p/a/e  o?  /At  coos /s' 
jo.nt  s*ro//  ft*  Ac///  m/f/atc?  ?o 
? ft*  s'rr?  cj>?< si e7*r-  of  /a* 

*/o/Z  f/Z/tOps  4  4*o/7  ?A//nft/f, 


o  1/345*7/ 

HHHH 

Jiro/t 


CLAM  RIVER  WATER  SHE*  PROJECT 
CLAN  LAKE  MULTIPLE -PURPOSE  DAM 
SAN  OISE  |  ELD,  MASSACHUSETTS 

RISER  DETAILS 


U.  S.  DEPARTMENT  Of  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


Downs  re e a  m  /, if*. jr/on 


REPRODUCED  AT  GOVERNMENT  EXPENSE 


STOP  LOG  DETAIL 

MOT  To  »CAie 


G»t*  WELL  » 


CONCRETE  BEPOINO 

<4B*  POMO  DRAIN) 

•ca^x  in  peer 


Seal  with  Joint 
Compound  (Spec  536) 


2  (/a  Mm  Joint  Extensibility 
Stoat  Boll  Bind 


Jomt  gap  not  Vo  exceed  Vo"  lor 
otroifht  sections  For  com  bo  rod 
ptpo  or  pipe  on  o  curved  taction, 
the  Joint  ooentng  ot  the  closes? 
pomt  shell  not  a  acted  ‘/o" 


REINFORCED  CONCRETE  PATER  FIRE  JOINT 


r 

12* 

L 


PLAN 


Vi 


Support  Block 
(Prtcoil  1 


1 


Subgrode 


*  Footing 


front  clivation 


SUCOESTEO  SUPPORT  SLOCK 


NOTE 

Hi#  CoUrpetpr  ««WI  NMIMM  PM 

numfepr  pud  pin  0  «*•  Blpckt 


HI  PRODUCED  AT  GOVERNMENT  FXPENSE 


Let  UP  TOT  aoLU 


'075" 


flgv. 


im.o 


6/8/43 


B.B.N. 


iim-.v  Mi' 
0.0  1.0 
2.0  16.0 


6/14/45 


0.8. a. 


Tl>»  SOIL 

•MO,  with  tfcwt  10*  (|MI,  1>X  flM  I 

•  •*4,  lM  m4I«  i*U,  M*  IMIM  mM,  in 

graval ,  01  ttkkUii  l»  W«t4«i»(  t*  »»k*  11 

MR Im  IlM  II",  tan- brawn,  iMf,  high 
Mmtfellllrt  danaa,  baas 

»A#ID,  illlr  with  imvcI,  Ikwl  201  (iMi,  lol  I 

(Im  im4,  }ll  m41w  t»«4,  111  cmiii  tiM,  13%  grow*!, 
4%(*»klu,  1%  ininlii  «•  aub-rnundad, 

•uIm  Hu  I",  ■livt'krm,  4»mp ,  Im 
to  laftnttbU)  4**m  U  mij  4*tu,  |litltl  till. 
M((«  af  Bala. 


lUiUirj  fjMtuUw  TmI 


1. 

2. 


0.6  -  1.3 
1.3  -  3.0 
10.0  -Ik.) 


lUw/lk. 

113/6 

31 


X  4WW| 

•4 

30 

33 


DM.2,  Lirv .  1134.0 


0.0 

2.0 


u!) 


32.0  54.0 


Natac  !•«<!  it  A. 3  (aat  m  0/13/03.  halt  dry 
at  20  (aat  an  6/16/63.  C«ain|  20  foot.  Hola 
«t  20  f aa  0/15/05.  Mala  dry  at  40  (aat  n 
0/21/05.  Plpu  to  40  (oat.  Cauld  not  fat  tapa 
balaw  35  (Mt  aa  2/14/03. 


0/22/03  K.C.L. 

TOPSOIL 

■AND,  alley  -ItS  graval,  about  101  llaaa,  32X 
flat  a and,  231  aaklaa  land.  13X  coaraa  aaad,  10X 
graval,  angular,  turd,  aulaa  alsa  3*',  broua,  daaf , 
ta  aalrt  at  0.0,  law  parnaabll lty,  danaa  ta  vary  denaa, 
glacial  till. 

SAND,  alley  with  frawol,  about  30X  llaaa,  Jjl  f  lna 
aaad,  151  aadlua  aaad,  31  coaraa  aand,  101  graval, 

31  calaOlaa,  angular,  hard,  autain  alsa  0”,  altva- 
brown,  d sag,  lapamoabla,  wary  danaa,  glacial  till. 
BUtSOQC,  bard,  unwaatbarad  Pra-Caabr laa  Caalas, 
fracturaa  aoatly  borlaootal,  apacad  10  ta  3u  lncbaa 
apart,  (alUllaa  dipping  about  43  dagraaa. 
lattaa  af  Mala. 

Staadard  Panatratlpa  Taat 


Paptba  1  Sac ovary 

32.0  -34.0  100 

34.0  .30.0  100 

Motor  lawal  at  3  (art  on  6/24/65,  uatar  laval 
at  13  (aat  an  7/14/63.. 


DP. 3.  El.  EV.  112*.. 0 


6/10.21/05 


K.C.L. 


iopooil 

HMoa,  bard,  aataaikarad,  gray  gaalaa,  tarn  a  I,,  lag 
aatl  guana  and  btatlla,  fracturing  anally  barlaaotal, 
aaaa  dipping  about  60  dograaa,  laliattoa  dipping  about 
43  dograaa. 

Bat tan  al  Mala. 


Otandard  Poaatrattun  Taat 

iigfli. 


t: 

2.  1.3  -  2.1 

latl  Cara 

Bn.  Oagtba 

1.  2.0  -  0.0 

2.  4.6  -  0.3 

3.  0.3  -13.0 

4.  11.0  .14.0 

Praaaura  Taat 


1  Bacauary 


%  OoCauary 
4 - 


100 

100 

04 


“IP 

MOTCt  Uatar  lawal  at  2  (aat  an  7/13/63. 


Paptba 

6.3  -16.0 


Pat 

13 


LLCV.  1004. T 


3/17.10/63 


K.C.L. 


0.0  7.6 00ULDKKS,  aud  cabblaa  with  graval  and  aand,  angular, 

bard,  wilaua  alsa  14**,  blgb  pa tma ability,  illwltu, 

7.0  17.0  BEDIOQC,  gray,  bard,  guana,  blaClta,  (aldapar  gnataa, 

(ol lattaa  dipping  about  60  dagraaa.  Joint*  naarly 
harlaontal  and  dipping  about  43  dagraoa,  apacad  1  ta  30 
lncbaa. 

17.0  Bottan  of  Mala. 


Back  Cara 
Na.  Paptba 

1.  7.6-  0.0 

2.  0.0  .13.0 

3.  13.0  .17.0 


X  Oacawary 

nso 

100 

100 


No. 

Paptba 

Blow*/ | t . 

X  Aacavary 

1. 

0.0  -  1.3 

37 

47 

2. 

1.3  -  3.0 

B4 

34 

3. 

3.0  -  4.3 

63 

78 

4. 

4.3  .  6.0 

22 

36 

DH-6. 

CLCV. 

3. 

12.0  .13.0 

160/8 

67 

1.5 

4. 

22.0  .23.6 

172 

88 

1.5 

9.0 

7. 

27.0^.26.3 

180 

77 

8. 

32.0-33.0 

323/9 

100 

4, 

42.0  .42.3 

200/7 

44 

10. 

47.3  -4*. 5 

903/10 

100 

Paptba  Mala  Olaa 

0.0  .17.0  3  lncbaa 
12.0  .17.0  3  lncbaa 


Mi 

23 


Q/lpn 

14.4 

0.P0 


NOTE:  Uatar  laval  at  0.3  (aat  an  7/13/03 


1000.2  6/16/63  P.E.M. 

TOPSOIL  and  BOULOEKS 

SAND,  all ty  ultb  graval,  about  20X  (lna a,  251  i 

(lna  aand,  131  atdlia  aand,  301  caarsa  aand,  71 
graval,  21  cabblaa,  ll  bnwldara,  angular  to  aub- 
roundad,  nan  lawn  alaa  14",  tan-broM,  uat,  low  tn 
nadlun  pamoabtlity,  danaa,  vnllay  (111. 

BEDBOC*.  bard,  gray,  blot »ta  gnolaa,  wnuaatbarad. 
ultb  (ractnrna  naatly  harlaontal  and  tight  but  aona 
dipping  about  40  dagraaa,  fracturaa  apacad  10  ta  tO 
lncbaa  apart,  falUtton  dlpr***  about  43  dagraoa. 

Bat ton  of  Nolo. 


Staadard  Prnatratlon  Taat 


0.0  1.3  TOPSOIL 

1.3  13.0  SAND,  alley  with  graval,  about  101  flaos,  231  (lna  W 

aand,  101  atll*  sand,  131  coaraa  aaad,  321  graval, 
angular,  bard,  ultb  bom  dacoapuaad  Schist  Iragaancs, 
daap,  low  porMablllty,  danaa  to  vary  danaa,  colluvlua. 

13.0  23,0  SaNO,  atlty  with  graval,  about  201  (tnaa,  131  (lna  SM 

aaad,  231  aadlua  aaad,  101  cuaraa  aand,  131  graval,  31 
cobblaa,  101  buwldara,  angular,  bard,  autaHi  also  12", 
gray,  daap,  laparaaabla,  vary  danaa,  glacial  till. 

'3.0  34.0  BEDB0CX,  gray,  bard,  quarts,  blotlca,  (aldapar  gaalaa, 

loliatlan  dipping  about  43  dagraaa,  aodararaly  ta  badly 
(raccurad,  fracturaa  apacad  1  ta  •  lncbaa,  naarly  burlauntal 
sod  dipping  about  43  dagraaa. 

9.0  Bottan  af  Hula. 

Standard  Pauattatloo  last 


1. 

2. 

3. 


Paptba 

1.3  -  3.0 
3.0  .  4.3 
7.0  -  6.5 


Na.  Paptba 


1. 

2. 

3. 


0.0  -12.0 
12.0  -13.0 
13.0  -1P.0 
11.0  .23.0 


•luua/ft. 

36 

54 

33 


1  Kacovatr 


100 

100 


x  Kacavarp 

77 


Praaaura  Taat 


Paptba 

10.0  -  23,0 


PH 

13 


2/JB 


Na. 

17 

Paptba 

0.0  -  1.3 

•lava/ft. 

ir — 

X  Saco* 

— rr 

2. 

1.3  -  3.0 

50 

89 

3. 

3.0  -  4.0 

100/5 

67 

4. 

10.0  .11.5 

8* 

45 

S.  16.3  *17.0 

Buck  Cura 

100/3 

4$ 

Na. 

1. 

MMtba 

23.6  .24.0 

X  Kacavary 
100 

2. 

24. P  -29.0 

J00 

3. 

29.0  -34.0 

100 

4.  34.0  -)9.0 

Praaaura  Taat 

100 

£ii 

PaPiba 

2JX-J4.0 

Bala  Slaa 

P*l 

i. 

S  lac ha* 

U  iTO 

2. 

28.0  -34.'* 

3  lncbaa 

23  13.3 

3. 

33.0  -39.0 

3  lncbaa 

23  .02 

NOTli 

Uatar  laval 

at  20.5  la*t  a*  7/14/43,  Bala 

Uatar  laval  at  0.3  (aat  an  7/13/63. 


dry  tp  14  (aat  an  6/21/63, 
•alar  at  27,6  (aat  • 


Uat  dell  Hag 


INI-  tA  _fj  IV 

0.0  1.3 

1.3  17.0 


12.0  27. « 

22.0 


PM.i, 

0.0 

1.3 


KIEV 

1.3 

3.0 


3.0 


It.O 


U.O 


pw.q.  no 

0.0  12. 


12.0  30. 


30.0 


I 


kfproduced  at  government  EXPENSE 


meioit  Mi  ... 

•amU,  i(lli  «Uh  gravel,  ^  flwda#  il'  1  * M  w 

IMj.  i3i  mii«  ••••4,  in  *•••••  •••*4,  m  »»•*•». 

71  >1  beaWera,  sell.  »*UM» 

M.IM  III*  Ifc",  ten-brown.  deag»,  »•*  peCmeebllllp 
(c  laftrMtkU,  4*M«  *•  MI?  *«M«t  1*1  III** 

BIDdOCR,  dark  gray,  fcIMIW  *•••»•*.  •'•r4,  Ireciwtee  4 
l«  JO  |«(Kh  agar  I,  will?  hoiiimldt  IdHotlem 
dipping  eb*vt  SO  degree*. 

I*ttw  •(  N»»«. 

Iu»4ir4  ?i»*»m(—  Tapi 


TEST  Hojf  wioipmm.  ,r  irw 


Ooptke 

0.0  -  1.3 
1.3  -  3.0 
3.0  *  *.3 


Depth* 

12.0  -U.0 
|*.0  -»9.0 
19.0  -22.0 


iu«w/ft* 

3 

23 

33 


Dsptha 

13.0-23.0 


Pit  Q/«P» 

23  tree* 


NOTE i  Witir  liwl  k  2  f««t  on  7/14/63. 


U-TV.  1124.3 


TOPSOIL 

SAM0,  alley  with  graval.  about  201  fines,  231 
f aand,  131  wedluw  aand,  131  conn  aand,  131 
graval,  21  cobble*.  31  bowlder#,  *eft  **d  woatherad, 
HilM  alee  UM,  tan-brown,  da*p,  law  to  medium 
parwaablltty,  dona*  to  very  denaa,  glacial  till. 
11090CR,  hard ,  dark  gray  blotltd  gaataa.  fracture# 
■oatly  Iwrlaontal,  aome  olpplng  about  90  degree*, 
apaced  I  to  20  Inchaa  apart,  foliation  dipping  about 
t0  dagraaa. 
lotto*  of  Hoi*. 


•siiiii 

0.0  -  1.3 
1.3  -  3.0 
3.0  -  9.3 


No.  Poptha 

"77/  3.0  -  9.0 

2.  9.0  -U.0 

3.  19.0  -10.0 

Prooaura  Taat 
No.  Papth* 

T  O  -12.0 

2.  12.0  -ta.o 


1  lac o»ary 

100 

ai 

70 


U/ap* 

packar  failed 
10 


Vatar  levol-no  measurement. 
In  bolt. 


Packora  atuck 


Caotar lino  of  4a* 

borrow  Aroo 

Iwargancy  Iplllwoy 

toot ar  I  (no  of  Uwtloc  Structure 

Mina  Channel 

lillil  Holla 


OH. Prill  Nolaa 
TP-T**i  Pfto 


VHIPIRO  10U.  CLASS  IP ICATICM  iTSTKH  SYNOOtS 

rv  Hoi  I  gradad  gravel  I  grevel-eend  alaluraa 
Cl  Poorly  gradad  gt ovale 

CM  Mil?  prowoloi  grovol-ond.atlt  aUevroa 
CC  Clayoy  prawolai  grevel-end-clty-mUture* 

SV  ball  graded  abode i  eend-grevel  alatwrea 
sr  I  early  graded  aonda 
SH  Silty  aanda |  send*ellt  mlafwree 
SC  Clayey  »endej  eond-clpy  m|*tureS 

KL  Slltai  allty,  wary  f U*  eeftdei  aondy  or  Clayey  allta 
CL  Cloy*  of  low  to  medium  ploatlcltyi  alley,  aandy 
or  growolly  elaya 

CM  Claya  af  high  plaatlcityi  fat  claye 
NX  Elastic  alltaj  nlcaceeua  or  dloto*aceouo  allta 
01  Organic  allta  end  organic  alltv  claya  of  low  plaetlcH 
OH  wrpan!c  claya  or  allta  of  medium  to  high  pleattclty 


A}1  Soil  and  Sock  doacrlptlon  and  cloaalf lcot Iona  wore  detorained 
by  view*!  aaa*lnation  In  the  field. 

Whan  peaetble,  all  hole*  were  advanced  by  continues  drlwa 
eearpltng  to  9.0  feet.  Holes  ware  than  advanced  by  M  diamond 
drilling  between  drive  tangle*.  urlv#  samples  taken  with  a  3- inch 
O.D.  apllt  apoon  sampler. 


[plea  a hewn  on  Plan  View 


NOTE;  Voter  levele  do  not  Mtimill?  tepreeent  atotlc  water  levels. 

Pat  •  pound*  par  egware  inch  water  pressure 
0/gp*  *  gaentlty  of  water  la  gal  Iona  par  alnute 

R/ft/dey  -  permeability  >«  par  day 

D.S.  "  Disturbed  Sa*pla 

Th«  Unit >*4  Sotl  CloMificOttoo  Syblora  ClOMiti**  only  fhoa*  moldridlt 
which  or«  » mo  liar  »nor>  fhr##  inch#* 


ELEV.  1139.0 


BOULDERS,  with  alley  eang  *etrta,  about  3t  fine*. 

U  fine  aond,  3t  aedlw*  aand,  31  coarae  aand.  901 
bowldere,  angular  to  tub-angular,  hard,  unwoathered, 
•as law*  alas  24",  gray,  da*p,  high  permeability, 
denaa,  alope  waah  and  raaidwal. 

BEDROCK,  hard,  dark  gray,  blottte  gnelaa,  moderately 
weathered  at  top  2  feet,  with  separation  of  foliation 
planet,  (racturaa  awatly  horlaental,  aome  dipping 
about  90  degree  a ,  spaced  10  to  20  Inches  apart. 

Eel (*t Ion  dipping  about  B0  degreea. 

Bottom  of  Hole. 


Poptha 

iTXTTa.o 

12.9  -17.0 
12.0  -22.0 
23.0  -23.0 
23.0  00.0 


I  Recovery 
100 
100 
to 
B3 
100 


■ff  ,.Wb  B1 

NOTE i  Voter  level  oc  2.3  foot 


CLAM  RIVER  WATERSHED  PROJECT 
CLAW  lake  multiple-purpose  dam 
SANOISPIEHL  MASSACHUSETTS 

_ LOSS  Of  TEST  HOLES _ 

U.  &  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


ojQlMUJIA  JL.9UM.. 


Id*'*,*  .0 ;.0NW,f. . 


mu-357  P 

«»  *0 

SCS-m»  lAflll,  IMS 

a- 


Ml  PRODUCED  AT  GOVERNMENT  EXPENSE 


U*.  Of  If  IT  M*t»» 


IUf.0  5/11- 16/43  I.C.I. 

lob6Lll.  CbAVtl  an*  k»U>IU,  31  flnaa,  ?1 

f  tan  I*M,  31  m<Im  a«*d,  3X  caaraa  M»4,  101 
|iiv*l,  101  cabblaa,  10*  buuldara,  *«b-i«wn4  ta 
*n|ulti,  Mr4,  alar*  ••ah. 

ECOBOCl,  gray,  hard,  <utru,  blatlta  taldapar 
|mIii,  foliation  dipping  about  A)  dagraaa,  Jalnta 
apacad  1/2  ta  1(  Inchaa  dipping  about  30  dagraaa. 
hot t an  of  Hal*. 

Dncb  jga 


3. 

3. 


Dap t ha 
10. 0  -12.0 
lt.o  -n.o 

13.0  -17.0 
17.0  -20.0 


100 

100 

too 

loo 


fraaaura  Taat 


No. 

”T7 

2. 


Dap t ha 

iTTo  -Jo.o 

16. 3  -20.0 


Kola  lira 
3“  Inc hat 
3  Inchaa 


fat 

71 

23 


4.20 


NOT 1 1  Natar  laval  at  11  taat  on  7/14/63 


DM-101,  ELEV . 

7:6  i.i ' 

1.3  40.0 


6/10.24/63 


O.f.H. 


TOfSOll 

SAND,  ailty  «tth  gt aval ,  about  201  flnaa,  231.  ftna 
aand,  20%  aillua  aand,  131  caaraa  aand,  131  graval, 

41  cabblaa,  11  bouldara,  angular  ta  aub-rawndad,  aoft, 
M < laua  also  42",  ollwa-braun,  4aap,  loo  parwaablllty, 
danaa  to  vary  danaa,  glacial  till. 

Bottom  at  Hala. 


Standard  Fanatratlon  Taat 


N«. 

Daptha 

Slawa/ft. 

1  lacovary 

1. 

0.0  -  1.3 

17 

77 

2. 

1.5  -  3.0 

13 

88 

3. 

3.0  -  4.3 

212 

13 

4. 

4.3  -  3.2 

146/0 

33 

5. 

VO.O  -VI. 5 

176 

64 

4. 

13.0  -16.5 

176 

30 

7. 

20.0  -20.1 

100/1 

0 

6. 

30.0  -30.9 

198/4 

10 

4. 

33.0  -36.5 

134 

61 

10. 

36.5  -40.0 

276 

33 

NOTti  Natar  laval  at  23  taat  ft«  4/24/63,  watar  laval 

at  13.3  fact  an  7/14/63.  "auldara  fraai  33.0-38.3  taat. 


PH-  102.  KIEV. 
0.0  1.3 

1.3  30.0 


30.0  40.0 

40.0 


1 160.0  0  6/21-24/63  D.t.H. 

TOf SOIL  and  DUFF 

SAND,  alley  with  graval,  about  201  flnaa,  231  flat  SH 

aand,  201  nadlun  aand,  131  caaraa  aand,  131  graval,  41 
cabblaa,  11  bouldara,  angular  to  awb-roundad,  attlnwa 
alao  24'*,  allva-brawn,  danp,  law  pamaabi  1  ity  ta  lnparaaabla, 
vary  danaa,  glacial  till. 

KDIOC*.  gray  blotlta  gntlil,  hard,  fracturaa  apacad  8 
ta  16  Inchaa  apart,  nnatly  horlaantal,  t«a*  dipping  about 
70  dagraaa,  foliation  dipping  about  70  dagraaa. 

Sat  ton  of  Hala. 


Standard  Fanatratlon  Taat 


Na.  Daptha 

1.  0.0  -  1.3 

2.  1.3  •  3.0 

3.  3.0  -  4.3 

4.  4.3  -  6.0 

3.  10.0  -11.3 

6.  13.0  -16.3 

7.  20.0  -21.3 


Blawa/f t . 

- jU - 

143 

71 

74 

33 

6*7 

683 


1  lacawry 
72 
67 
77 

*4 

77 

*4 

88 


Bach  Cara 

No,  Daptha  l  lacor 

1.  30.0  -34.0  100 

2.  34.0  -40.0  100 


NOTti  Natar  laval  at  7  faat  sn  6/23/63,  vatar  laval 
•  t  8  fact,  an  6/24/63,  uatar  laval  at  7,3  faat 
•a  7/14/63. 


■N-201,  am.  JU1,) 


6/13-24/63  D.I.N. 


0.0 

1.3 


10.0 


42.0 


1.3  TDftolL 

10.0  >AM,  allty  with  graval,  »Wut  111  flnaa.  111  I U*  t« 

aand.  23%  m41«  aand,  131  cnaraa  aand,  71  graval,  71 
cabblaa,  tl  bavldara,  angular,  bard,  Milan  alaa  16", 
al Iva-brnvn,  danp,  lav  parnaabl 1 1 1 y,  daaaa,  a  lap#  naah. 

42.0  IAND,  allty  vltb  graval,  abavt  101  flnaa,  231  Una  ON 

aand,  201  nadlun  aand,  131  cnaraa  aand,  13*  graval,  41 
t*bblaa,  I*  bavldara,  bard,  angular,  ta  tub-angular, 
allva-lraw,  dnnp,  Uparunabla,  vary 
danaa,  glacial  till. 

■at tan  nf  Hala. 


ttaadard  fanatratlan  Taat 


Na. 

"T7 

Daptha 

0.0-  1.3 

61awa/f t. 

~r 

1  Baca* 

2. 

1.3  -  3.0 

26 

77 

3. 

3.0  -  4.3 

36 

77 

4, 

4.3  -  6.0 

30 

44 

3. 

10.0  -11.3 

48 

44 

6. 

13.0  -16.3 

44 

39 

7. 

20.0  -21.3 

39 

0 

6. 

73.0  -26.3 

96 

>3 

4. 

30.0  -31.3 

73 

34 

10. 

33.0  .36.3 

61 

34 

NOTti 

Vatar  laval  at 
at  11.3  (art  on 

3  faat  an  6/24/b3, 
7/14/63. 

watar  1 

PW-202,  ELEV.  1162.3  6/23.24/63  l.C.L. 

TOF SOIL 

SAND,  allty  with  graval,  about  131  flnaa,  201  ftna  SN 
aand,  231  aaltm  aand,  201  caaraa  aand,  131  graval, 

31  cabblaa,  angular,  bard,  aaiilaa  alaa  6",  allva- 
bratm,  6aap,  lav  pa ran  ability  ta  lwparuaabla,  nadlwa 
to  danaa,  kaaa  garraca, 

SAND,  allty  vlth  graval,  a boat  201  flnaa,  231  fina  SN 
aand,  201  nadtt*  aand,  131  caaraa  aaad,  131  graval, 

41  cabblaa,  11  bouldara,  bard,  angular,  aulnn  alaa  It", 
•I iva-brnwn,  danp,  lapamaabla,  vary  danaa,  glacial 
till. 

hot  tan  nf  Mala. 


Standard  fanatratlon  That 


Pa. 

Daptha 

Dlawa/ft. 

1  tacawary 

t. 

0.0  -  1.3 

2 

~ 

7. 

1.3  -  3.0 

4 

70 

3. 

3.0  -  4.3 

4 

76 

4. 

4.3  -  6.0 

3 

76 

3. 

10.0  .11.3 

24 

76 

6. 

13.0  -16.3 

130/0 

67 

7. 

20.0  .21.3 

96 

77 

6. 

23.0  .24.3 

no 

100 

4. 

30.0  .31.3 

131 

67 

10. 

33.0  -36.3 

116 

77 

11. 

40.3  -42.0 

163 

34 

NOTH 

Natar  laval 

at  13  faat  an  7/14/63 

0.0  4.0 

4.0  i<.o 


12.0  42.0 


42.0 


DM- 203,  KIEV.  1163.1  6/24/63  D.E.M. 

0.0  1.3  TOf SOIL 

*•5  41.3  SAND,  allty  vltb  graval,  about  MX  flnaa,  251  fina  SN 

aand,  201  nadlun  aand,  131  caaraa  aand,  191  graval, 

71  cabblaa,  31  bouldara,  angular,  hard,  uiinn  alaa  16", 
brawn,  danp,  lav  ta  nadlun  parnaabll lty,  loot*  ta  vary 
danaa. 

*!•*  Patton  of  Hala. 


Standard  fanatratlan  Taat 

No.  Daptha  Blawa/f  t. 

T7  oTTTT.s  — r — 

2.  1.5  -  3.0  2 

3.  3.0  -  4.3  6 

4.  4.5  -  6.0  g 

3.  13.0  -16.3  16 

6.  20.0  -21.3  36 

7.  23.0  -26.5  42 

0.  30.0  -31.3  34 

9.  >3.0  -36.3  101 

10.  40.0  -41.3  137 


1  lac  ovary 
68 
67 
67 
66 
73 
77 
30 
72 
44 
77 


NOTE i  Natar  laval  at  13  faat  on  7/14/63. 


W  -30 

~u.o 

7.0 

17.0 


ON. 302 

0.0 

B.O 

18.0 


DM- 303 

0.0 

4.0 

14.0 


OH-  30* 
0.0 
1.5 

13.0 


23.0 


HrntODUCED  AT  GOVERNMENT  EXPENSE 


OK^JOIj _ p  >V.  1895.6  I.C.L. 

*‘y.6~  '7.6  ~  CBAVEL,  CUBBLII  end  la  a  ellty  •»»< 

Mdti,  annular  ta  haid,  mbIiw  iIm  U", 
aadliM  Co  high  perwaahillty,  ellv*»%». 

T.O  17.0  NEOBOCK,  ^aarlf  blotlte  feldspar  b^m- 

a  t*  1  y  kafl  Iron  7  «•  12  than  Mid,  eeewy  IrM 
7  ta  12,  foliation  digging  abnut  10  degree*. 

Joint*  huctaanial  aparad  l  la  24  Inchoa,  with  a  4" 
mu hated  mm  at  11  foat. 

17.0  lotloa  of  Hula. 


Back  Cara 
No ■  Oi|(k| 

2. 


Paptka 

tTo -~Tj  .o 

12.0  -  17.0 


S5 


Back  1 


Na.  Daplha  Mala  >la«  Pal  jj/|g 

17  7.2*-  17.0  3  Inch**  TI  UTi" 

2«  Could  not  place  packer  kata*  1 1.0  (aat. 

NOTE i  Water  level  at  3.5  foot  an  7/14/43. 


KIEV .  1041.4 


4/21/43 


t.C.L. 


GRAVEL,  COBBLES  and  MXJLUEBS  with  ellty  aand  aat (la, 
angulav,  hard,  aailaa  alaa  14",  wad  1«m  to  high 
panaaabll ity,  #llu»lia. 

BE0B0CK,  dark  gray,  blatlta  quarts,  feldspar  gneiss, 
aodarataly  hard  to  hard  below  11.0  foal,  foliation 
dipping  about  43  degress,  fractoraa  apacad  1  to  If 
Inc  ha  a  generally  horlaontal  with  a  fa*  dipping  about 
30  dagraaa. 
lottoa  of  Mala. 


Bock  Cora 

Mo.  Paptha 

1.  8.6-9. 3 

2.  9.0  -11.3 

3.  11.0  -16.0 

4.  14.0  -18.0 

Bock  Praaaur*  Test 


X  B«cou#ry 

il 

100 


Mala  flaa  7il 

3  lnchaa  23 


No.  Paptha 

1,  9.3  -18.0 


NOTE!  Motor  loud  ot  aurfaca  on  7/14/43 


Q/«— 

3.7 


DM- 303,  ELEV.  1098.7  6/13-16/43  D.E.M. 

0.0  9.0  SAND,  Bllty  ulth  gravel ,  about  131  finoa,  1SX  ** 

flna  aand,  30X  atedluw  land,  23X  coaraa  aand,  10' 
gravel,  4X  cobblaa ,  1*  boulder*,  angular  to  tub- 
angular,  hard,  aaitaua  also  18  lnchal,  tan-brown, 
fat,  high  parweebl 1 Ity,  vary  dona*. 

9.0  19.0  BEDROCK,  hard,  gray  blottt*  gnotaa,  fucutti 

naarly  horlaontal  toat  dipping  40  dagraaa,  apacad 
8  to  20  Inchoa  apart,  foliation  dipping  about  80  dagraaa. 

14.0  Botto*  of  Mola. 


Standard  Penetration  Taat 


2. 


Paptha 
0.0  -  1.3 
6.0  -  7.3 


Blowe/ft. 

220/8 

141 


X  lac ovary 

100 

100 


X  Bocovery 

55 


lock  Coro 
No.  Paptha 

“T.  9.0  -14.5 

2.  14.0  -19.0 

Presaure  Taat 

No.  Paptha 

1.  9.5  -19.0 

2.  14.0  -19.0 


NOTE:  Water  level  at  aurfaca  on  7/14/63 


Pal  <f/j— 


PM- 304.  ELEV.  1090.6 


6/11/63 


D.E.M. 


0.0 

1.3 


1.3 

13.0 


TOPSOIL  and  DUFF 

SAND,  alley  with  gravel,  about  I8t  f !»*«•,  22X  SM 

flna  aand,  40X  wodluw  aand,  10X  Caere#  aand,  10X 
gravel,  angular  to  sub-rounded,  anxlatua  ala#  1M, 
tan-brown,  low  to  awdtua  parweabl 1 ity,  *•«,  f  Irw  to 
uury  donaa,  valley  fill. 

tEDBOCK,  flna,  datk,  groy  blatlta  gnotaa,  with  quarts 
acrlngara,  fracturoa  nearly  horlaontal,  apacad  •  to  20 
Inchoa  apart,  foliation  dipping  about  80  dogroca. 
letlM  of  Mola. 


1  Penetration 

Taat 

Depths 

Blews/ft. 

X  Bee ovary 

0.0  -  1.5 

4 

1.3  -  3.0 

34 

47 

3.0  -  4.3 

34 

67 

3.0  -  6.3 

132 

72 

Depths 

ir.r-14.0 

14.0  -13.0 
13.0  -20.0 
20.0  -23.0 


'  ‘{jrta 

100 

83 

100 


TP- 131. 
~o.Tr 
2.0 


ELEV.  1184,7 

J.(T  ‘  TOPSOIL 


TP%I  t  I  la 

6/24/63 


f.RAVll  ,  aondy  «l|li  a  I  It,  cobblaa  and  boulder*  U 
about  I3X  finoa,  IUX  fin*  aand,  lUl  and luu  aand, 
l  OX  ceei-a  aand,  3UX  graval,  1 71  cobblaa,  ft 
boulder*,  angulai,  hard,  Milaua  llli  18".  brown, 
dewf,  tow  p* raw  ah  I  I Ity,  vary  don**,  ground  a*l a  in* . 
Boitow  of  »lt. 

•  .■».  131.1  2.0  to  10.0  (  7  boge),  I5X  largo*  than 
4“  discarded. 


0.0 

3.0 


0.0 

2.3 


0.0 

2.3 


NOTE i  Water  laval.no  pip*. 

ELEV.  1160.0  6/24/43  E.C.L. 

3.0  TOPSOIL 

10.0  SAND,  at  Ity  with  prove  I,  about  30X  finoa,  33X  SM 

fine  aand,  17X  w<Hya  aand,  )X  coaraa  sand,  I OX 
graval,  5X  rohl.le*.  3X  boulders,  angular,  hard, 
ail lam  alaa  14",  o 1  I vo- brown,  danp  to  wolst,  low 
perweabll Ity ,  dance,  glacial  till. 

Bo t tow  of  Pit. 

D.S,  132.1  3.0  to  10.0  6X  larger  then  6"  discarded. 

NOTE:  Seepage  at  9.3  foot.  4*1  looted  flow  Uo* 
then  .3  gpn.  Motor  level  dry  on  7/14/43. 

ELEV.  1 17Q.I  6/24/63  K.C.L. 

375  ioULDEBb  end  C0BBLLS ,  in  on  organic  ollty  send 

•atria,  about  3X  fine*,  3X  flna  sand,  3X  aadla 
•and,  3X  coaraa  aand,  10X  graval,  2uX  cobblaa, 

30X  boulders,  sub-rounded  to  angular,  acalaua  ilia 
30",  black,  wot,  high  parweabl 1 Ity,  loo**,  elluvluw. 
10.0  8 AND,  at Ity  with  graval,  about  18X  finoa,  22X  CM-SH 

flna  aand,  10X  wad tun  aand,  3X  coaraa  sand,  35X 
graval, 5X  cobblaa,  31  bouldora ,  angular,  hard,  aut 
aua  alaa  14",  gray,  nolat,  lwparnaabla,  vary  daoat, 
glacial  till, 
lotto*  of  Pit. 

D.S.  133.1,  3.0-10.0  41  larger  than  b"  discarded . 

NOTLi  Motor  entering  pit  at  3,0.  tatbnatad  flow 
1.3  gpr..  Water  level  at  5  feat  on  7/14/63. 

ELEV,  1208.7  6/24/43  K.C.L. 

2.5  BOL'LDEBY  TOPSOIL 

10.0  SAND,  silty  with  travel,  about  151  finoa,  331  S 

flna  send,  151  uadi  tea  aand,  SX  coaraa  sand,  201 
graval,  31  cobblaa,  51  bouldora,  anywise,  bard, 

•a* lam  alaa  16",  Ugbt  brawn,  damp,  low,  vary 
donaa,  ground  noralno. 

•at tow  of  Pit. 

D.S.  134.1,  2.3-10.8  41  larger  than  6”  discarded. 

NOTE i  Water  level  dry  on  7/14/43. 

E1EV.  1189.6  6/24/43  B.C.L. 

4.3  B0ULDCBS  AND  COBBLES ,  in  an  arganlc  alley  aand 

watrln,  about  SX  fines,  7X  flaa  aand,  2X  wedtww 
aand,  2X  caaraa  sand,  6X  graval,  101  cobblaa,  73X 
bouldora,  angular  ta  aub-rowadad,  hard,  aaainw 
alaa  34",  black,  wet,  wa 6 lm,  looe*.  alluvlun. 

10.0  SAND,  silty  with  gravel,  about  18X  fines,  23X  SM 
fine  aand,  151  wediuw  aand,  31  caaraa  aand,  2l71 
graval,  13X  cabblae,  21  bouldora,  angular  to  ewb- 
anfular,  hard,  waalwuw  alaa  14",  brown,  wolst,  low 
panaaabll Ity,  very  donee,  ground  worain*. 

Bat  tow  of  Fit. 

D.S.  133.1.  4.3-10.0  10X  larger  than  6*'  discarded. 

NOTE!  Water  entering  pit  1.0-4. 3.  Latlweted  flaw 

leas  than  1  ggw.  Water  level  at  3.3  an  7/14/63 

ELEV.  1214.1  6/24/63  K.C.l. 

77?  TOPSOIL 

10.0  SAND,  silty  with  gravel,  about  13X  fines,  25X  SH 

flna  sand,  13X  wadltw  send,  81  coaraa  land,  30X 
graval,  31  cobblaa,  71  bnuldara,  angular,  hard, 

■utdiaa  alaa  13",  ol twa-brown,  dawp,  law  parwaablltty 
vary  dan**,  glacial  till. 

•of tow  of  Pit. 

D.S.  156.1,  2.3-10.0  31  larger  than  4"  discarded. 
NOTE:  Water  level  dry  on  7/14/63. 


Priest 

Na. 

T7 

ra  Taat 

Paptha 

14.0  -19.0 

“IP 

■  MM  •*  B(" 

P  Miui  •  R  LUNO  ttoo 

Ibawfl 

•Mm  a* . 

lea . . . . . . 

2. 

19.0  -23.0 

23  trace 

law . 

NO  Tli 

Watar  laval 
on  7/14/83 

•  I  1  I..I  —  */!»/»».  «  1  (— < 

CW<W4  ft  Ml  Lit  .  8-1-84 

•a  Si 

a*  88 

•rawmg  No 

04  39T  4 

5/ 

8CS-SI8B  (AP1IL  18831 

e-/(> 

CLAM  RIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE- PURPOSE  0AM 
SANOISFIELO,  MASSACHUSETTS 

LOOS  OF  TEST  MOLES 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


HI  I'nomiCFD  AT  GOVERNMENT  FXPENSE 


1//Y  U>  7/31/70 


2  7/W  to  8/ }/7u  Pilv'DM 

bwul dor,  guol •• 

Twi  brawt,  d rjt  low  portability,  tenet, 
bmcoaposmd  huck 


S4MD,  allty  with  About  20*  flnao, 

lO%  fin*  Mnd,  20*  medium  a *nd(  35*  cotrn 
««Ad,  15*  gra*al,  oubanguW,  doconpoaod 
rock  blta,  3/lt-lnch  aaalaain  ala*,  groy, 
•oUt,  low  ptmttblUV,  v»«7  donoo, 
OLtCUL  TILL. 


willy  with  graral,  tewi  ft*  Hnaa, 

151  fl A«  MAd,  LSI  m41m  mi,  3^| 

toATMk  Mid,  1',*  gr»y»l,  ‘^arytw.  ] 

highly  tecn^Md  root  bit*,  light 
ollv*  Imuwi, i>.Htt.oa*M  MMoJhlLIt# 
U«M,  ».U.W.4  T1U,  to  Jftol 

tot.  low  poiaooUlll#,  toOf  tonto, 
QIAClJti.  TILL.  * 

3*ID.  allty*  About  kSt  t\mm,  7 5*  flu* 
•*"*»  «»dlu»  MAd,  7*  anna  sand, 
yi  *ro*ol,  oil  va  - groy ,  mol  at,  Urn 
pwroMtemtx,  Tory  tewt,  tloclal  fill. 


BotUwa  of  Hu] a 


1. 5-3.0' 

101 

78 

3.0-l*.5’ 

13b 

72 

9.5-10.0* 

11*3/6"  raf. 

0 

15.0  16.5* 

105 

67 

20.0-21.5 

87 

3b 

25.0-25.3 

100/3"  rof. 

0 

30.0-31.5* 

70 

50 

32.5-33.0* 

100/6-  rof. 

100 

Wkt#r  lave!  at  11*  foot  S  loch o a 
on  8/3/70. 


-  EI«*«  H9U.9  8/10  to  8/11/70  Dm 

1.0  TOP xil  and  SILT. 

17. S  SUD,  alltjr  with  gravsl,  about  15 *  flaos,  S 

15*  flow  land,  20*  aadlua  a  and,  IjO*  coaroo 
•and,  10*  graral,  oubangular,  3/U-lach 

mnlmm  «1m,  gray,  tev.  medium  ponaoabl- 

11^,  loo 00  to  teoaa,  OUTVlSH. 

U.5  SJtfD,  oilty  with  graral,  about  UOf  flnoo, 

15*  fiao  •ood,  15*  » *dlua  a  and,  20*  SH 

h^te  aand,  10*  gravol,  oubar^ulor, 

3/U-lnch  martjoia  alia,  grwyrgroma,  imp,  low 
panaahllltf,  donoo  to  Tory  doooo,  fLaciAL 

mx. 

Bottom  of  Mol*. 


IT  ori^r 
?.  15-3.0* 

3.  U>- 5.5' 

X.  1QJ0-11.S* 

5.  IS. 0-15.5* 

6.  16.5-17.5* 

7.  20.0-21.5* 

8.  25.0-26.5* 

9.  30.0-31.5* 

10.  35.0' 

11.  38.0-39.0’ 

12.  liO.O-LO.M 

13.  1*5.0-16.5' 


18 

91/6"  rof. 
92 

50/6a  „f. 
125/6  rof. 
126 
135 
11*0 

100/0-  rat. 
160/12-  raf. 
100 /U-  rof. 
130 


*  hoc  0  Tory 

67 


•  Hoad  •  Pl|>*  abova  gr— d. 

WTli  ttUr  laml  at  17.5  faat  on  fl/V/70. 


3L&2 . . *».»■  uw-S  a/j  u,  «/&/7o 

°*°  3*0  TOPSOIL  aad  SlDPAttSR. 


Us£i 5F 


*  16 

!  12 

'  100/3-  raf. 

>*  23 

L*  100/1"  raf. 

>'  103/6-  raf. 

1’  100/4"  raf. 

1'  100/1*"  raf. 

L'  137  A0- 

8/S  to  8/7 A0 


3^*®*  *11  ty  with  grarol,  about  20*  flnoo, 
15#  Tina  avid,  15*  aadlua  aaad,  30*  ooaraa 
aand,  20*  grarol,  oubangular,  2 -lmh 
aorlMa  alio,  tan  to  gray -groan  at  6  faat, 
<*■*>.  low  para*  ability,  donao.  Uoatharod 
TUI  to  6  faat,  ra  ar^u  TILL. 


Botum  of  Mol*. 

g?r»>*rigg 

2.  1. 5-3.0* 

3.  3.04*. 5* 

1*.  5- 0-6. 5* 

5.  10.O.U.5’ 

6.  15.0-14.5* 

7.  20.0-20.9* 

8.  2S.O-25.1* 

9.  30.0-J0.9* 
10.  35.0.35.1' 
U.  40.0-41.5' 

12.  45.0-45.5* 

13.  50.0-50.5’ 


26 

88 

102 

laO 

71a 

1294T  raf. 
100/1"  raf. 
14*43"  raf. 
100A"  raf. 
1*3 

100/6"  *1. 
102/6"  raf. 


%  ieegraf^ 


SIJD,  allty  with jr.Nl,  ahsat  20*  flaaa, 
15*  fin*  aand,  20*  modl«  aMd,  30* 
cosraa  aand,  15*  «raaal,  wba^ulnr,  9 
2-tnah  wnrtmm  wit*.  Was*  to  Mu* -gray 

•t  6  faat,  4*m.  »adlm  yna.MUtty, 

W,  rory  donao,  *in*  TILL  with 
JjeraaM  in  conraa  aand  ate  grarol  at 

22  faat. 

fcttM  of  fcia. 


fOa./ft. 

11 

2.  1. 5-3.0’ 

19 

72 

3.  3. 0-1*. 5’ 

34 

•0 

J».  4. S-4.0' 

47 

70 

5.  10.0-U.5' 

20 

70 

4.  15.0-16.5' 

22 

67 

7.  20.0-a.S’ 

73 

90 

8.  25. 0-26. S' 

66 

80 

9.  30.0-31.5' 

59 

67 

10.  35*0-36.5' 

59 

100 

8/11  to  B/u/70 


8i*D,  with  grarrl,  abaat  8*  flnaa,  12* 
find  aand,  30*  oodiua  aand,  1*0*  coaraa 
aand,  10*  grarol,  auba^uiar,  7- inch 
gray,  imp,  motto. 

poiwoahUlty,  looao  U  Man,  OCfttSH. 

S4»,  allty  with  grarol,  Mnt  40*  flnaa, 

IS*  rtna  aand,  15#  m*m  aand,  20*  coaroo 
•«*»  10*  (maal,  wteoagwUr,  J/4-lneh  at 
a.rlMW  alia,  «U*i  ta  groan-gray,  Imb, 
low  parnaahlllty,  tenia,  uw*i  »n.i  . 

Batton  of  »>la. 


if~ggr 

1. 

0.0  -  1.5* 

14 

2. 

l.S  -  3.0* 

U 

3. 

5.0  -  6.5' 

33 

4. 

10.0  -11.6* 

72 

5. 

15.0-16.5* 

61 

6. 

20.0  -21.5* 

9« 

7. 

25.0  -26.5* 

96 

26.0 


reproduced  at  government  expense 


He*.  IIIU.? 


fl/6  u-  S/iU/70 


_n>*.  uyi.yft 


6/6  u.  t/l/10 


SJHD,  oil  if  With  grasal ,  >bs«it  u^l  fin**, 
10%  fin*  sand,  lUj  Mdlua  *m4,  X 
ooiri*  **/id,  51  gravel,  *ub*agul*r, 

1-lnch  *ul*i*  *lss ,  olive-brown,  das^, 
low  p*m**bllltj,  d*na*  to  very  de***, 
QLMUl  TILL. 

kite*  *r  1*1*. 

Drive  l*g(l>j 


6 

U 

22 

30 

165/V  r*f . 
l/'»4b*  r*f. 
ioo/6"  ref. 


8.5  to  io.o 
U* .9  U  16.0 

26.0 


MHO,  am/  with  gravel,  about  jo 1  fi,^, 
?'><  fin*  aand,  251  — dlua  nu4,  158  g 
soar*#  aand,  ISf  »r*r*l,  Aci^ond  rook, 
l’lhch  Mila*  cl  1  M-kruwi,  w.t, 

M«1m  VWMibinif,  T«n  iMIM, 

oucul  mi. 


■»DOC,  grey,  HotU*  hurnbUnk 
gMla*.  foliation*  dlppln*  about  70? 
NoA*r*t*ljr  fractal-*!}  —  apacad  about 
12  W  16  inch**  apart  —  naatly 
herlaontalj  all  tight. 


ktOw  of  Hoi*, 
fc-iy  Sa*i)l*> 


Cl**.  1163.28 


6/3  to  6/LTfo 


0.0 

J.O 

2. 

2.0  - 

3.0- 

9k/lT  r*f . 

33 

3. 

b.5  - 

6.0* 

17 

76 

1.0 

3.0 

1DB90XL. 

b. 

10.0  - 

11.5* 

71 

66 

3JUTD,  al  1  ty  with  gravel,  about  258  fin**, 
158  f lxi*  sand,  10 %  a*dlua  **md,  LOt 
con r**  *and,  101  gravel,  — h angular.  9< 

■oo*  particl*#  d*co^po#*d,  oil**- brown, 
no  let,  low  paruaabllltjr,  Very  dene*. 
Weathered  T1U. 

SUO,  *11  tj  with  gravel,  about  258  fU*i, 

15 %  fin*  sand,  10<  ■•dlua  aand,  ) Ot 
coara*  aand,  20%  grav*l,  D*co*^po**d 
rock  particl**,  olive-grey,  oolut,  low 
permeability,  very  dan**,  (NLAC1AL  TILL. 

lnoa,  grey,  bio  tit*  bo  mb  land*  gnal**, 
foll*tlone  dipping  about  70  .  fro* 

16  to  21  f**t,  highly  fracWed.  fracbir** 
apacad  about  1/2 -Inch  t*  2-lacbo*  apart. 

21  to  29  f**t  —  *od*r*t*ly  fractured. 
Fracture*  spaced  about  8  to  Lb  Inch**. 

■ottca  of  Bole. 

bdj  3*^>i** 

Hs.  Depth  Blows/ ft.  %  Recovery 

rr  c — 55^ 

2.  6.0  -  SJ5‘  101  66 

.  3.  10.0  -11.5'  71  bb 

9  b.  15.0  -16.5*  131/6"  r*f .  66 

Ibck  Cor*  thin* 

•o.  Dapth  Eecovarj 

it  10^19  .<r"isr 

2.  19.0  -20.0*  90 

3.  20.0  -2J*.0'  100 

b.  2b. 0  -29.0'  90 

Per— ability  Tbat 

Ho.  Depth  Hoi*  Slae  Bead  Losa 

1.  10.5'  2"  X  18"  (bmmd  Slight 

o  haad  -  pip*  *bov*  ground 

196.03  8/5  to  8/6/70  PiB 

Be  drilling  -  Runoved  bouldara  by  hand. 
101*30  IL. 

SiMD,  allty  with  gravel,  about  251  fin**, 
258  fin*  sand,  208  a*dlua  aand,  158 
coaraa  aand,  158  gravwl,  subangular ,  91 

warn decomposed  roc*  particl aa,  lV-inch 
■arl—  alaa,  olive-brown,  aolal,  low 
perns  ability,  danaa,  Weathered  Till. 

SILT,  sandy  with  about  558  fine*,  228 
flM  aand,  158  —4Hun  aand,  58  coara* 

•and,  38  gravel,  1/2- Inch  irian  sisa.  Ml 
olive  brown,  aollt,  lew  pa— ability, 

*•41 ua  danaa,  OUCXAL  TILL. 

•BWCC,  gray  blotlta  bora bland*  gn*laa, 
foil  tat  Iona  dipping  about  70°.  Fractures 
•r*  ab«4t  12  to  18-inebae  ^>art  —  neatly 
bo rl eon tal|  all  tight. 

fcttoa  of  Holo. 

Eriva  3a— 1** 


triTo  3a*n>l*, 

2.  3.5’-  5.  O'  58 

3.  10.0* -11.5’  29 


*  *— y* 


2.  15.9  -  20.0-  95 

3.  10.0  -  25.0*  100 

b.  25.0  *  28.0*  100 


Bock  Cor*  kin* 
y  •  Enpth  %  lUcoverr 
lb. 9  -  18.0*  91 

2.  16.0  -  23.0*  100 

3.  23.0  -  26.0*  100 

*>Tli  Ihtar  level  at  5-5  fa«t  an  8/6/70. 
I*  6/10  to  8/11/70  FAB 


MW,  allty  with  gravel,  abaat  158  fin**, 
208  fin*  aand,  258  nerttun  a— d,  258  9t 
coara#  aand,  158  gr*v*l,  aubo^ular, 
adtb  eon*  docs— said  rock  bita,  3A-lach 
ala*.  ll#it  ollva-bmai,  Mist, 
low  pamaeblllty,  —17  danaa,  —  att.^ 

TILL. 

0»bbl*a  and  Realtor*. 

--  gray  blatlta  borablaato  —ala*, 
foliation*  dipping  about  70°.  Modarataly, 
fractured.  fractures  spaced  about  6  to 
lb  Inch**  apart,  neatly  borlmoatal. 

totUn  of  Kola. 

Ma  8a— lap 


tJT?“ 

1-5  -  ?.»■  101/u •  M.  7B 

J.  5.0  -  t.f  U9  a 

bek  Cara  Baa 

•  10.0  -  13.5'  74 


ioi/U'  «.  79 
IK  66 


IT  10'3^"13.5' 

1.  13.5  -  19.5' 

3.  19.5  .  73.5* 

k.  73.5  -  i6.tr 


etli  Ihtw  1ml  at  6.92  t..i  om 
0/11/70. 


CLAW  BIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE 'PURPOSE  DAN 
SAM0ISPIEL0,  MASSACHUSETTS 

_ L0*t  OP  TEST  HOLES _ 

U.  a  DEPARTMENT  Of  AGRICULTURE 
SOIL  CONSERVATION  SEE  VICE 

M*M**9M  »,  ,#M  .  , 

HIUJI  . 


MA  -3ST  P  I 


9CS-1IM  UPSIL  194)1 

6-/7 


^PRODUCED  AT  GOVERNMENT  EXPENSE 


6  to  10' 

10.S  to  U.5* 


n-ii  u,  t/tf/tu 

MIL  fcuuTXtT. 

1 ^*1^.“ * 

1UCIU  nu.  Mr»«tuu,,,  r.rj  *» 

HOLD*. 

•-060*. 

*“*tn •y,"-  SwuMai*. 

'  .  [,uto.«.  2r»cuu-.. 

H-MCUr.,  tr,  mt  ll#hl“ 

^tu*  of  Mol*. 

Sgoljn 


-*>•«.  lun. a 

1.5  - 


gloWft. 

99 


ll$fl.7| 

1.5 


ra, 

2-  U.O  -  5.S* 
*H<*  Cog*  Run* 

1*  6.0  *.  1C.0* 

2-  U.5  -  16.5' 

3.  16.5  -  11.5. 

!••  SI. 5  -  25. O' 


1  8/12  to  a/12/70  JiUj 

10PS0IL,  SOOTS. 


SOJO.  .‘10..  WU>«r.,.i,  .s,, 

W6  S*’n  S*  ft“  SS*  -dlu. 

•*2«,  yj%  CQ*r**  a  And,  10%  mnvmi 

OllM-bnnm.  *)'.■(.,  .«  diu.  c  y 

tern,.,  OUCIAL  TILL. 

BORO  Cl,  gey,  61.111,,  SorM-l./w, 

J"“‘-  •Upplb,  .teat  70°. 

JlSiUy  fee  teed  vlth 

►jcou,.  wed  1/2-lnch  to  6  inch., 

Cotton  Of  Hoi*. 

Qrlvt  SQgplea 

TT  i.o-'rs.  Si2!a4£ii-  tisoas 
*•  5.o.  5.|.  &^r>r.  ^ 


a„. 

0.0 

1.5 

i.5 

9.0 

9.0 

21,0 

21.0 

Cot-g  Rum* 

jj°--  Depth 

2  *  o  r~  i-i  , 


2-  12.5  -  17.5'  61 

*r£’ 

iiiiiH  8/11  to  8/21/70  b» 

*0P3DIL. 

“BULLS  w  Bou Louts,  wat,  ,1U 

“6  f.t.1  Mtetay  dauucuL  nun'. 

5™'  *”'•  «•««  Son.bl.nd. 

Of  Hal*. 
ft~lve  Steplaa 

Ussag 

*•  2.5  -  2  j  £T„f.  ^ 

BOOfc:Cof.  ftjm 

£*?’/'  *  tteCOV.Cv 

1.  9.0  .  n.o-  - fT—1 

2.  11.0  .  16.0.  100 

3.  16.0  .  21.0.  ,} 

*mt  V*u r  l.v*l  at  9  r#n  OR  a/1J/?th 

3/13  to  8/1V70  dim 

**  **U>»S,  vlth  MM  aut 
^  f*'*1,*l  Mtm,  UIMbl*  tw  oh.,,n 

W®H0C|'  **“•*.  6iouu  borafcla.Ld* 
•od*rat*lr  fractured  pv-TI  fn*1**- 

1?  to  'SJT*  **•* 

*»■*  —t  ^r^r^r* 

■oito*  of  HOl*. 

Cor* JhM 

**  W'°  -  *'.0'  100 


fl/U/fy  MM 

*m  aocmur. 

fj!0;,  *>u  *'•"!.  Lf  fin.. 

4**  tow.  .aid,  20g  . 

«a.bny«,,  daa,  ail,  rnwb  iti. 
*~i»*.  fXOOVUU. 

“*>a.  fV.  SI. tit,  hontblMtg. 

"*•'•“1/  tw.a,  frLoa— 

Slpfltg  .teyt  60  taC*» 

-~rt„„,ui.  *u  ,„tal  nrit  ^ 

*■«»  «f  Sol., 
gfl"  StWltl 

2.  1.5  -  lio*  i 

3.  J.o  -  S.51  a  Z° 

*•  S-°  -  s-3'  l°0-6.  r.f.  xx 

8gck  Cor*  Run* 

2.  10.5  .  16.5-  70 


.  *!.»■  1096 

2.0 


“*Ur  ‘•*•1  *1  2.75  „„  6/12/70. 
i  */U  ■->  6/11/70  ru 


S?  2n  *s-  J5‘  r41”  * 

l/i-Lncn  ^.^1-  ; 

-Bln. 

ftoodt-ltla  O^Mlti. 

ssSrS^itfu?^ 

.light  1/  IiKWri  rro.  U,.6vr 

fctto.  of  Sol.. 

Mf S»»  Sal*. 

rr  o.S?2!.*. 

2.  1.5  -  j!o'  26 

3-  3.0  -  J.P  ,00/*.  ^ , .  JJ 

^J.rTTs, 

2.  8.5.U.5'  lio 

—  8/23  to  g/U/70  7(1 

TOP90I1.  And  ROOT  MX. 

SAND,  vlth  f  r*r*i*  about  Si 

IS*  rin.  asm,  3S*  Jil 

VV-ltKB  -««.  .1..,  •  if 

rioodpiui*  Rapoalu. 

wmoci,  ,m.  kl.Ut.  hnnwi.n* 

‘  •Bgsr.Ul,  fr.cter.jj, 

foll.tioi,.  -Upping  toout  60  .  set 
*"  >»ri.ontel.  U1  tight. 

tettoa  of  krUf. 

Samp l* a 

r r  o.rfrrs, 

f-  1.5  -  3.0'  jj  “ 

3*  3.0  -  l».s »  je  f» 

fc*  5.0  -  5.5*  10Q/f  r»r _ 


2S 

9d 

lOO/$"  ref. 


%  tecovarv 

w  a 


Rock  Ctkl-A  Us.tea 

SSi  .  S*!£.  >  feaag 

i*  7,0  -  12,0'  iPO 

2-  12.0  -  17 ,0»  loo 


g^5T 

0.0 

3.0 


J  /  >■  < 

r  *  '  A 


?  — 


HI  PRODUCED  AT  GOVERNMENT  EXPENSE 


,  T»*fT  lit 

t  LAR  UU,  LLAH  KIVNt  WArHl.'fllLli 


lt£d 


-  6/0  u-  6 /am  Dm 

1.0  T0P30IL  AND  HDOIHAT. 

10.0  AMD,  «i  1 V  wiUi  graval,  abaui 

?M  fln*»,  IS*  fin*  aand,  ?•*  Mdlu« 
•And,  JO*  cu«tm  a*.*},  lu*  trt*«l, 
*ub-angular.  lO-lftcti  uiU mm  .1*., 
nlive-brvwn,  daa*>>,  low  p»ri«»b))H», 
v«Dr  den**,  QLACIAL  TILL  aal.  ?(j*  # 
6-lnch  itu, 

Disturbed  S*mpl*«  I  to  9  f**t, 
of  Pit. 


10.0 

Z&L 


O.o 

1.0 


TP-65L 


- _  <»/tt  t<  6/ft/M 

TOPTOIL  and  HOOWAT. 

10.0  SAND  and  graval,  loa,  allt,  about  10* 
flnaa,  10*  flna  aand,  15*  wadlu*  a  and 
35*  cost..  30*  grav.1,  ,ub- 

rwundad,  21,-lnch  aaxijaua  *lta,  tan. 

bnjtm,  d.**,,  ■•<jiu«-hlgh  pan* •ability, 

d,IIM*  Ic*  contact  a  and  and  graval 
•rttn  cobble#  and  bouldara  to  p  6* 

•at.  LO*  cobbloa  and  bouldara  than 
about  ?5<  •  6-lnch  aixa.  Sun*  rock 
highly  w*ath#r*d. 

Disturbed  Samplai  3  to  10  fa*t. 

Bottcs  of  Pit. 


-  6/6  to  6/6/71  DW 

1.0  TOPSOIL  and  HOOTKAT. 

10.0  SAND  and  «UVEL,  *Ut,  about  10* 
S**"*  10*  fin*  a  and,  15*  aadlua  a*nd, 
35*  comm  a  and,  3 o*  graval,  aub- 
pcaind*d,  IB- Inch  waxisam  alia,  tan 
brown,  4*^,  «*<Uua1-Kighl  dsnaa,  Ic* 
contaat  a and  and  gravel,  sat.  25*  * 
6-lnch  alaa.  Sons  rock  franacta 
highly  w*ath*r*d. 


Disturbed  Sanj.lat 
tettoa  of  fit. 


2  to  9  fart. 


6/0  to  6/0/71 


DEM 


SP-J* 

or 

OP -OH 


1.0  TOPSOIL  and  HDOTHAT. 

i0*°  ,S™  <*UVtl,  with  «*•*  .Ut,  about 
10*  fines,  10*  fin*  Band,  15*  wedlua 
•And,  35*  coars*  aand,  30*  gravel,  gp.«, 

wub -rounded,  20-lnch  aaxlwa*  ait*,  tan-  or 
brown,  daap,  aadlun-hlgh  permeability,  »*-OH 
lea. contact  aand  and  graval, 

•at.  25*  ♦  6- Inch  site.  Son*  rock  frag¬ 
rant*  highly  weathered. 

Disturbed  Staple  1  3  to  10  fast. 

Botton  of  Pit. 


T»ai  Pita  (unit'd) 


1  an  hi 


’  jab  !-*>•  :<iu 


TP -6th 

0.0 


L 

0.0 


1.0 

J 


TV  -/✓*> 
0.0 
1.0 


TV -661 
0.0 
1.0 


11.0 


IW.itf- 


of  pit. 


1.0 

3.0 


1.0 

5.0 


6/1',/n  nm 

TOP:WL  and  WRIT  HAT. 

SANJj.  ailty  wllli  gravel  and  Cobbla* 
•»wt  .‘.*  flnaa,  l‘.*  fm*  .and,  ?uf 
aand,  \  <t  ,  .arae  *a».d,  k»* 
gravel,  *ub- angular,  1L-Ineh  *ajrlmu» 

•  l»a,  r*d-('rowu,  w*l ,  aedlua  p«r**a- 
bllily,  lo.>aa,  WhATH«ihD  QLACIaL  TILL. 

r  W7l  I  W 

TOPSOIL  ai.-l  WOT  HAT. 

SANT,  allty  with  grav*l  and  cobble*, 
•houl  25*  Mura,  15*  fine  aand,  20* 
■*dlu*  aand ,  3  It  roarae  sand.  10* 
*r*v*l ,  Aub-aig  ilar ,  y,-lr,ch 

•  U*r  rad-hrrwn,  wet,  r,*41ub  permea¬ 
bility,  loose,  VkaTHKHKO  QLACIAL  fill  , 
BRKICK  and  IDTTtM  Of-  PIT, 


- -  '-'lo/n  u»9t 

1.0  TOPSOIL  and  WAIT  HAT. 

11.0  SANL,  allty  with  gravel,  and  cubblas, 
••>out  25*  fliif#,  l1*  fin*  aand,  ?0* 
*«dlua  land,  yjf  coare*  aand,  1j* 
gravel,  aub-aierular,  ??-lnch  waxUau* 

•  Ue,  olive-brow?,,  damp,  low  p*n**a- 
blllty,  very  dense,  QLACIAL  TILL. 

Botu..«  of  pit. 


TP-6f5 

u*- 

1.0 

TOPSOIL  and  HOOTKAT. 

l.t 

12.0 

li.O 

SAND,  allty  with  graval  and  cobbles 

About  25*  ftnes,  15*  fine  aand,  20** 

•adlia  aand,  30*  coarae  aand,  10* 
graval,  aub- angular,  l5-ln<rft  BeyT»ia  & 

alt*,  olive-brown  to  7  foot  than  blue- 
grey,  denp  to  wet,  low  pareieabllity, 

*«ry  datvaa,  CU^CIaL  TILL  Weathered  to 

7  foot  with  water.  See*  At  7  foot. 

Disturbed  Saisple  7  to  11  fMt. 

Bottnw  of  Pit. 

TP -656 

0.0 

1.0 

TOP  3D  IL  and  hDOHUT. 

1.0 

12.0 

S^ID,  allty  with  gravel  and  cobblas, 

•bout  25*  fines,  15*  fine  aand,  20* 

■adlun  aand,  >0*  coran*  sand,  10* 
graval,  aub-angular,  V-ineh  aany 
oljva-brown,  ddnp,  low  prnva- 
billty,  vary  dena*.  QLACIAL  Tia. 

Disturbed  Sample  2  to  12  fa«f. 
hot  tow  Of  pit. 

TP-657 

Vio/?i  ™ 

3.0  TOPSOIL  and  ROOTWaT  and  Fla. 


10.0  SA*C,  allty  with  graval  and  cobbles, 
•b«it  25*  flnaa,  15*  fin*  aand,  iJt 
Mdlia  Mild,  30*  coara*  aand,  10* 
f r***l >  aub- angular,  lL'inch  -^,rrir*-n 
tlta,  oil  vs -brown,  daag>,  law  p*rm*a~ 
bUlty,  vary  da naa,  0UC1AL  flLL. 
Disturbed  SAMple:  3  to  9  f**t. 
■atUn  of  pit. 


clam  river  watershed  project 

CLAM  LAKE  MULTIPLE -PURPOSE  DAM 
SANDISFIELD,  MASSACHUSETTS 


tOCS  OF  TEST  HOLES 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

o»i. 

A»PB«*  *>  I 

■Sf-, 

o.*<  am  c  m  oeooi 

» 

JUS 

**  35T-P 

SCS-ltlB  lAPmi  m)> 


Q-*r 


I/Ik.  U 


HfPRODUCFD  AT  GOVERNMENT  EXPENSE  . 


miu  mm  nui 


M 

M 


).• 

14.0 


4/1*/*)  B.4.L. 

.  nut?  vtu  •*-»  m  *»•••.  ,l“ 

Mai,  lit  alia  «m4,  101  tM(H  •*•*.  >»l  !»•*•*• 
n  alfcfeUa,  31  kal*i>i,  “"t""  ,|H 

in  pnamii,  »n  «“>• 

latta  •*  Ml. 

1,1,  1.0- !0.#  *1  largar  Ika*  I*  diacardad. 

•OTIt  Natar  ia«ll  •»  7-3*  ••  VU/4J 


ff-MI.  nn.  Ilf. I 


4/14/44 


0.0 

4.0 


4.0 

10.0 


TOP  *0  U- 

■  AND.  alley  With  frml,  aWaat  131  flaaa.  111  fin# 
aani  141  alia  •<•*,  Dt  cMrai  *aa4,  201  |tml, 
t1  *  --  -  101  uMlia,  41  Wauldara, 

angular,  bar*.  ataa  IV,  *1  lwa-Wrawa.  d#M. 

Im  Mmaa4llUy,'  jrary  4a>aa.  |r*aal  aarataa. 

Miaa  af  Tl(. 

D.t.  241.1,  3.0.10.0  31  largar  than  4"  ulaaardad. 

•OTI  i  Natar  I  aval  at  •*  *•  7/14/45 


tp-141,  p.rv. 


4/24/43 


K.C.L. 


0.0 

2.3 


2.3 

10.0 


TT- 143.  ELIV . 


TOPSOIL 

CaND,  (rmlty  with  allt.  aWawt  101  (|M»,  241  1  la*  !H.<M 
**■4,  131  mIIib  aaad,  41  caaraa  aaad,  301  grawal,  lUt 
caWWlaa,  41  Wawldars,  angular  tt  m!-i«m4W,  “*t*a 
llM  2*".  Ir*w,  a»la»  «a  «at .  law  t*  awdtwa  pars*  *b  l  1  It  y , 
Sanaa,  gT n  — I  aorataa. 
laitM  af  Pit. 

1,1,  232.1  (2  hag  a)  2.3-10.0  Cl  largar  tWaa  6**  diacardad. 
•OT1 i  Matat  law* I  at  0.3'  a#  2/14/43. 

1143.4  4/23/43  I.C.L. 


0.0 

3.0 


3.0 

10.0 


TOP  SOU 

SAND,  alley  With  grawal,  aWswt  231  flaaa,  431  flo*  S* 
,ul,  141  aaltw  «aa4,  41  caara*  aaa4,  131  grawal, 41 
caMlaa.  21  Wawldara.  aagalar,  4ar4,  — «t—  alaa  13", 
allva-kraM,  Im,  UsarwaaWla,  wary  danaa,  glacial  till. 
Battaa  af  VlC. 


B.S.  233.1,  3.0-10.0  U  largar  tbaa  4"  diacardad. 
■OTli  Natar  laval  4ry  aa  7/14/43. 

TT-23*.  P.PV.  1144.)  4/23/43  E.C.L. 


0.0  3.0 


4.0  10.0 


10.0 


TOT  SOU 

SifU),  alley  with  grawal,  aWawt  101  flaaa.  231  1  la#  CP-GM 
aa»4,  101  w41m  a*a4,  101  caara*  aaa4,  331  grawal, 

•1  caMli*.  21  Wavldara,  aagalar,  Ward,  *mIm  alaa  l*“, 
gran,  tep,  law  gaiwaahl  1  Ity,  wary  4aa#a,  iraaal  woralsa. 
Cat law  af  Pit. 

B.l.  234.1,  3.0-10.0  41  largar  lhai  6"  41acar4a4. 


TPfl 

BMP. 

0.0 

1.0 

1.0 

5.0 

5.0 

TP-V7 

KU*. 

0.0 

1.0 

1.0 

5.0 

5.o 

TP  9) 

BUT. 

0.0 

1.0 

1.0 

50 

5.0 

TP-W. 

BUT. 

0.0 

1.5 

1.5 

1*.0 

it-o 

W«0IL.  „  _  .  .. 

•Mp,  silty,  mM»*  m<  kawUara# 
iL&mcL  tbuii  nu. 

B»«r#<*  at  Pat  law  af  fcaftt  pit. 


TDPOOIL. 

0410),  ailty,  grwral ,  aoWiaa 
gray.  ILUmgL  MUil  FILL, 
gut  taw  of  pit.  tedrwck.  Hal 


at  $.0. 


Topsoa.  ^ 

04KD.  allt/,  gjrml,  oobUla#  aawlwarN, 
fray,  UEUTIL  FILL. 

Bott«n  of  pit.  Badroefc,  Watar  an  war  lag  *4  5-0. 


S4in>,  *12 1>,  dart,  4LU2VUL  TlLLfl  Hli. 
Ba Crock  at  bo  l  tea  of  pit. 


BOTIi 

TP* 233,  MT.  1144.4 


Natar  lawal  4ry  aa  7/14/43. 
4/23/43 


0.0 

3.0 


10.0 


o.m. 


4.0 

3.0 


10.0 


3.0  BBWJCJT  TOPSOIL 

10.0  IMB,  grawally  wttk  caWWlaa.  aWawt  71  flaaa,  201  CP-CM 

ftaa  aaai,  131  wllw  ltd,  141  caaraa  *aad,  331 
grawal,  111  caWWlaa,  21  Wouldara ,  aah-rawai  ea 
a wW- angular,  Milwa  till  12",  brawa,  4wf,  high 
parwaabll lty,  daaaa,  Im  tarraca. 

■at taw  af  Pit. 

B.S.  2)3.1  (2  Wags )  3.0-10.0,  41  largar  tWaa  4"  dlacardai. 
BOTti  Natar  dry  aa  7/14/43. 

IIP.  1174.4  4/23/43  K.C.L. 


10.0  UN,  alley  with  grawal,  aWawt  2)1  flaaa,  3)1  ftaa  SM 

taf,  101  Mftw  aaad,  21  caaraa  aaad,  2)1  grawal, 

J1  caWWlaa,  21  Wawldara,  aagalar.  Ward,  Milan  alaa  14", 
altn-Wirw,  teg,  kgt maWU,  vary  daaaa,  glacial  till, 
kttn  af  Pit. 

B.S.  134.1,  3.0-10.4  31  largar  tWaa  4"  diasariai. 

■VTt i  Sitar  laval  at  7.0*  aa  7/14/43. 
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Photo  1 

Overview  of  downstream 
channel  looking  south 
from  top  of  d.am. 


Photo  2 


Overview  of  reservoir 
area,  upstream  embankment 
and  principal  spillway 
structure  looking  north¬ 
westerly  from  embankment. 


Photo  3 


Overview  of  emergency  spillway 
crest,  weir  wall  and  dam  crest 
looking  west  from  top  of  left 
slope  of  emergency  spillway. 


erview  of  emergency  spillway 
Approach  channel  looking 
(V .rtherly  from  toe  of  spillway 
discharge  channel. 


d’hato  5 

f;Vhrview  of  downstream  embankment 
p  oking  westerly  from  training  wall 
r/  emergency  spillway. 


Photo  6 

Overview  of  emergency  spillway 
training  wall  slope  looking 
southerly  from  dam  crest. 

Note:  Erosion  of  slope. 


Photo  7 


Overview  of  downstream  embankment, 
spillway  discharge  channel  and 
left  slope  of  emergency  spillway. 
Note:  The  sloughing  of  left 
spillway  slope. 


Photo  8 

60-inch  outlet  conduit  and  end 
wall.  Note  the  crack  above  pipe 
and  missing  foundation  drain  pipt 
outlet  to  the  left  of  the  60-incl 
conduit. 


Photo  9 

Pond  drain  inlet  structure.  Note 
damaged  trash  racks. 


i  n  -inMaamtf  fir  • ,r 'i* 


REPBOOUCf  D  AT  007 PR 


"ho  to  1 0 

Pond  drain  inlet  structure  wing 
W  l]L.  Note  cracks  in  concrete.  W '  [  • 

t.  V 


Photo  11 

Gate  well  of  principal 
spillway  structure.  Note 
the  lower  two  §tem  guides 
are  damaged. 


Photo  12 

Crack  on  right  wall  of 
riser  transition. 


X 


I 
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Photo  14 

Crack  in  transition  near 
the  vertical  downstream 
face  of  the  principal 
spillway  riser. 


Photo  15 

Closeup  of  silt  from  beneath 
rip  rap  on  downstream  side 
of  cebankjMRt. 


»»+«*»»>• -.-♦«a««see>i»sier>»«>eet^eg>«n m»eeefe*sa<>:»»*«. 


*  » 


Photo  19 


Transition  of  grass  covered 
channel  to  riprap  slope  of 
emergency  spillway.  Note 
erosion  and  undercutting  of 
rip  rap  by  runoff. 
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APPENDIX  D 


OUTLINE  OF  DRAINAGE  AREA 
AND  COMPUTATIONS 
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MAPS 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


5l*s?  DIV  or  roBFSTS  ♦  P*»*S 


CLAM  RIVER  WATERSHED  PROJECT 

CLAM  LAKE  MULTIPLE- PURPOSE  DAM 

RECREATION  AND  FLOOD  PREVENTION 


DRAINAGE  AREA 

6900 

ACRES 

TOTAL  STORAGE 

3050 

ACRE  FEET 

FLOODWATER  RETARDING  STORAGE 

TO  EMERGENCY  SPILLWAY  CREST 

2300 

ACRE  FEET 

WATER  SURFACE  AREA 

AT  PERMANENT  POOL 

47 

ACRES 

HEIGHT  OF  DAM 

88 

FEET 

VOLUME  OF  FILL 

525,000 

CUBIC  YARDS 

BUILT  UNDER  THE  WATERSHED  PROTECTION  AND 
FLOOD  PREVENTION  ACT 
by 

MASSACHUSETTS  DEPARTMENT  of  NATURAL  RESOURCES 

and 

MASSACHUSETTS  WATER  RESOURCES  COMMISSION 

and 

BERKSHIRE  CONSERVATION  DISTRICT 
of  the 

COMMONWEALTH  of  MASSACHUSETTS 
with  the  assistance  of 
SOIL  CONSERVATION  SERVICE 
of  the 

UNITED  STATES  DEPARTMENT  of  AGRICULTURE 

1972 

INDEX 

SHEET  |4  -  EMERGENCY  SPILLWAY  ORAIN 
SHEET  IS  -  EMERGENCY  SPILLWAY  DRAINAGE  OETAlLS 
SHEET  t«  -  ROCK  TREATMENT  DETAILS 
SHEET  IT  -  FARM  FlELO  FENCE  DETAILS 
SHEETS  i§to23  -RISER  OETAlLS 

SHEET  24  HIGH  G  LOW  STAGE  TRASH  RACK  DETAILS 
SHEETS  2SG2S  -  RESERVOIR  ORAiH  INLET  DETAILS 
SHEET  2T  CONDUIT  OETAlLS 
SHEET  26  HEAOWALL  OETAlLS 
SHEET  2»  -  EMERGENCY  SPILLWAY  WEIROETAilS 
SHEETS  30  to  34  -  LOOS  OF  TEST  HOLES 
SHEET  S3  STABILIZATION  OF  STRUCTURES 
SHEET  36  JUTI  NETTING  G  CHAiN  LINK  FENCE  DETAILS 


SHEET  i  -  COVER  SHEET 

SHEET  2  -  PLAN  OF  STORAGE  AREA 

SHEET  3  -  AERIAL  PLAN 

SHEET  4  -  SITE  LAYOUT  DETAILS 

sheet  s  •  plan  of  oamsite 

SHEET  <  -  PLAN  OF  EMERGENCY  SPILLWAY 

SHEET  7  -  FILL  PLACEMENT 

SHEET  6  -  PROFILE  OF  CUTOFF  TRENCH 

SHEET  S  -  cOUNOATlON  DRAIN  DETAILS 

SHEET  10  -  PRINCIPAL  SPILLWAY  PLAN  ANO  PROFILE 


SHEET  II  -  PRINCIPAL  SPILLWAY  DETAILS 

sheet  iz  •  principal  spillway  excavation  g  e  s  fill  scctcn 
SHEET  13  -  EMERGENCY  SPILLWAY  PROFILES 


LINE 


PERMANENT  POOL 
ELEV  H43.3 


DESIGN  HIGH  WATER 
ELEV  11738 


DESIGN  HIGH  WATER 
ELEV  1173.8 


_  CLEARING 

clearing  *lOng  the  iz 

Cl  ASS "C"  FROM  Tm£  n«r 
•ETOND  the  M 


I  Clearing  )  within  the  d 
class  tr 


clearing  dam,  emerge1 
A  DIVERSION  r 

ORUMlWG  ROCK  tXSROSA 


SOPPC*  APE  a 
DIVERSION  \ 


u 

1M1TS  // 


\\  \  \ 

^B^ORROW 


ms 


DESIGN  HIGH  WATER 
ELEV  1173  8 


D I S  PO  S/Sl. 


ERMANENT  POOL 
ELEV  1143.3 


'CLASS  "b' 


_ clearing  requirements _ 

CiEARiNG  along  tmc  eoge  of  the  permanent  pool 
class  c"  from  the  ugos  contour  to  io‘ horizontally 

•  E YON 0  THE  1143  3  CONTOUR 


Clearing  within  the  disposal  areas  and  within  the 
class  V  permanent  pool  bclow  elevation  mao  3 


Clearing  DAM,  EMERGENCY  SPILLWAY,  BORROW  AREA, 

a  diversion,  inlet  a  outlet  channels  and 
GRUBBING  ROCK  DISPOSAL 


NOTES: 

1  ORIGINAL  TOPO  SURVEYED  BY  M  NOYES  1*62 

2  A  DOE  0  SURVEY  (ABOVE  ELEV  1160)  BY  R  BROWN  tt  ASSOC  1970 

3  LOCATION  OF  BEAVER  PONDS  AS  OF  JULY  i970 

4  NO  WASTE  MATERIAL  SHALL  BE  LEFT  BETWEEN  THE  PERMANENT  | 
POOL  CONTOUR  (ELEVATION  1143.3)  AND  ELEVATION  UOOO. 

5  THE  SURFACE  OF  THE  BORROW  AND  DISPOSAL  AREAS  SHAU. 

BE  LEFT  NEAT  AND  IN  A  SIGHTLY  CONDITION  AND  SLOPEO 
TO  PROVIDE  POSITIVE  ORAlNAQC.  SlDE  SLOPE  SHALL  BE 
LEFT  NO  STEEPER  THAN  M 


TBW  '  (ELEV  1210  SG)  TQP  OF  2  BOULDER  GO  U/S  OF 
STA  *♦» 

TBM  2Si  (CLCV  I2T7  72  )  TOP  Of  2  »  4  BOULDER  APPRO X 
90  WEST  OF  BEECH  PLAIN  ROAD 
TBM  34i  (ELEV  1099  79)  TOP  OF  2  «  3'  ROCK  WCSTSiDE 
CLAM  RIVER,  EAST  SlOE  LOGGING  ROAD 


CLEARING  a 
y  GRUBBING  LIMITS 


ORIGINAL 
-—t  GROjNO 


clam  river  watershed  project 

clam  lake  mult  irle-rur  robe  dam 
SANDISFIELO.  MASSACHUSETTS 

PLAN  OF  STORAGE  AREA 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


lorwwi ...F.V.  W.i.tOA.. 


Icmom  J  4  Ev.AfMAP 


« *■*  7sJ 


MA-397  A 


clearing  a  oru bring 
limits 


EARTH  FILL  REQUIREMENTS 


MAXIMUM 
ROCK  SIZE 

COMPACTION _ J 

Z  ONE 

material 

LIFT 

WttTER  CONTENT 

DEFINITION 

1 

SANO,  SILTy  WITH  GRAVEL 
REPRESENTED  BY  TP  l96  KZA'-  lO'l, 
OH  3  11.3-23),  TP  «S«  11.0-12*), 
TP  23S  (3  -10*),  TP  134  (2.3'-lO*K 
TPG3I  U  -IO  ) 

6* 

3* 

OPTIMUM 

A 

100%  MAX 
OENSlTY 

BY 

ASTM  0  696 
METHOO  A 

2 

9H.TY  SANO  ANO  SRAvCLY  SANO 

RemestNno  sr  tp  »« is'-io’). 

TP  issu'-io'l,  TP  6  92  IQS'- 10'), 
TP  ASS  II'-  101.  TP  SS«  II  - 10  ) 
OH*  10- If),  OH  10  to- 10) 

eM 

12“ 

OPTIMUM 

C 

4  PASSES 

PER  LAYER 
OF  FILL  •/ 
PNEUMATIC 
TIRED  ROLLET 
WEIGHING 

AT  LEAST 
30  TONS 

OR  AN 

1  S 

fill 

SAND,  SILTY  WITH  GRAVEL 
SIMILAR  TO  THAT  SHOWN  IN 
ZONE  1. 

1 2  “ 

IS* 

OPTIMUM 

C 

EQUIVALENT 

METHOO 
APPROVED 
BY  THE 
ENGINEER 

CONSTRUCTION  NOTES 

1  EQUIPMENT  PL  ACE  0  RIPRAP  SHALL  BE  WELL  GRADED  AND  MA  * 
SIZE  EQUAL  to  the  DEPTH  shown  60%  TO  73%  OF  THE  » 
BE  LARGER  THAN  OF  THE  DEPTH  SHOWN 

2  0 EDGING  SHALL  BE  WELL  GRAOED  BETWEEN  *4g  AND  5  V  » 
TO  70%  PASSING  THE  */«  SIEVE 

3  REPRESENTATIVE  ROCK  SAMPLES  FROM  THIS  WATERSHED  HAVl 
ALL  SAMPLES  TESTED  CONFORM  TO  MATERIAL  SPEClFlCATlC 


il  MAXIMUM  LIFT  THICKNESS  PRIOR  TO  COMPACTION 
A  BASSO  ON  STANDARD  PROCTOR 


1  SHALL  sc  well  shaded  and  have  a  maximum 
*  SHOWN  60%  TO  79%  OF  THE  RIPRAP  SHALL 
ME  DEPTH  SHOWN. 

GRADED  BETWEEN  ANO  9  V  WITH  90% 

SIEVE 

IPlES  FROM  THIS  WATERSHED  HAVE  BEEN  TESTED 
SOTRM  TO  MATERIAL  SPECIFICATION  929- 


»0  0  »0  40 

•CALC  IN  rtCT 


CLAM  RIVE*  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE- PURPOSE  DAM 
SAN0I9PICL0.  MAtiACMUSETTS 

FILL  PLACEMENT 


U.  a  DEPARTMENT  OP  AOSICULTUKK 
SOIL  00N8SKV ATWH  flOVICS 


_ iflj; 

j.*a _ iKttaa- 


tjLtmm. - tffcnr 


•/ft"  DlA  BOLTS 
•/NUT  ft  WASHER 
ft’  LONG 


/'DRILL  */»  DlA  MOLES 


4*  DlA  U-*-~|mCAOWALL 

SMALL  ANIMAL  GUARD  DETAILS 

NOT  TO  SCALC 


4*  DRAIN  - 
PI  PC 


'Ud“* 


_G0‘  PRINCIPAL 
SPILLWAY 


'4*  OR  AIN 
PI  PE 


r  uS 


3UNOATION  ORAIN 


17*73  18*47 


DRAIN  FILL  REQUIREMENTS 

SIEVE  NO  I  %  PASSING 


S/4" 

100% 

1/2" 

90-100 

„s/«" 

40-75 

•  4 

5-25 

•  • 

0-  10 

RIO 

0-  5 

.  %  04  Hi  MY  ORAIN 


"4  ORAIN  PIPE 


e-cno  c  ip _ 

-1NV  EL  IV  1 130.0 


M  ROTTOSCAtc"1 


-4*  ORAIN  P  PC 


_ jX-Xz  -;yr 

NOT  TO  ftCALt 
^CMIRNCY  i  MAIN 

lSr—  4*  ORAIN  »1R 


HORIZONTAL  ScAlE 


_  CLAM  RIVER  WATERSHED  PROJECT 

_  CLAM  LAKE  MULTIPLE-PURPOSE  OAM 

_  SANDISFIELO,  MASSACHUSETTS 

- - FOUNDATION  DRAIN  DETAILS _ 

-  U.  S.  DEPARTMENT  OF  AGRICULTURE 

_ SOIL  CONSERVATION  SERVICE 

BMSiiU  Oats  AWRPMUSMy 

_ _ !  ...*_A  T.WfTTf. _ «f_TI_  Mis -  - 


Iri  -I4ft‘ft) 
-*•*-»  MW 

~iddT 


4  f  POLAR  »*«-r« 


g&l  »*-**  P  | 

Hm  KS4IT  AMnwto  IMS 

e>-r 


DETAIL  OF  BERM  SLOPES  ®  RISER 

NOT  TO  SCALE 


RE INFORCEO  CONCRETE 
RESERVOIR  DRAIN  INLET 
(IK  SHEET  Ifl.  fO0  OCTAILS) 


REINFORCED  CONCRETE 
RISER 

I  SEE  DETAILS  SHT  |S<S9) 


STA  13* 
STA  30 


x  INLET  CHANNEL 
(SEE  Typical  SECTION  §mT  a> 


\  t  48  PONO  DRAIN 


48"  PIPE  DATA 


40*  REINFORCED  CONCRETE  WATER  PIPE 


48'  PIPE  JOINTS 


12J  4.0'  SECTIONS  8  O' 

(2)  e.O  SECTIONS  16.0' 

(6)  16  0  SECTIONS  96. 0‘ 

TOTAL  *  120.0' 

PRESSURE  HEAD  *  73.7 

LOAO  *  50,330  LBS  PER  LINEAR  FOOT  BASED 
ON  OUTSIDE  DIAMETER  OF  60“ 

MINIMUM  3-EDGE  BEARING  STRENGTH  FOR  0.0 Ol“ 
CRACK  (PRESTRESSED)  EQUALS  18,920  LBS 
PER  LINEAR  FOOT  (AWWA  C-30U. 

MINIMUM  3  EDGE  BEARING  STRENGTH  FOR  O.Ol- 
CRACK  (NON- PRESTRESSED)  EQUALS  23,163  LBS 
PER  LINEAR  FOOT  (AWWA  C-300). 

PIPE  SUPPLIER’S  NOTE 

CAST  INSIOE  OF  BELL  RING  JOINT  WITH 
CONCRETE  ON  ONE  (16)  PIPE  SECTION. 

THE  0.0  OF  PIPE  ASSUMED  IN  OCSIBN  IS  ££" 

WHERE  THE  PIPE  FURNISHED  HAS  AN  0.0. 

GREATER  THAN  ASSUMEO  IN  DESIGN.  THE 
THREE-EOGED  BEARING  STRENGTH  OF  THE  Rl 

« V  AHWnHK!KB  HUBT 

STRENGTH  MULTIPLIED  BY  T>C  RATIO  Of 
THE  O.D.  OF  THE  PIPE  FURNISHED  TO  THE 
O.D  ASSUMED  IN  OE SIGN 


JOINT 

&  DISTANCE 
FROM  INLET 

INVERT 

ELEVATION 

inlet 

0 

UOO.O 

JA 

16 

1099  73 

Jfi 

32 

1099  4  7 

JC 

40 

1099.20 

JD 

64 

1090  93 

JE 

00 

1090  67 

JF 

96 

1090  40 

JG 

104 

1098.27 

JH 

1  1  2 

1090  13 

JJ 

1  16 

1090.07 

OUTLET 

120 

1090  00 

PLAN 


REINFORCED  CONCRETE  RISER-. 
CLASS  4000  CONC  ' 

<  FOR  CONST  A  DETAIL*  SEE  «HT  «-t9 


RISER  CREST  EL  1153.0- 
ELEV  1 144.3  — ^ 
ELEV  11360.  ^ 


EVEL  @ 
CL  HOO.O 


’RE iNFORCED  CONCRETE 

RESERVOIR  DRAIN  INLET 

class  4000  concrete 

I SEE  DC  TAILS  DMT  DO) 


BELL  WAU.  FITTING-. 
(«e  DETAIL  0  INT  Ml 


'  CONCRETE  BEDDING 

class  2900  concrete 

(SEC  OE  TAILS  SHTtS) 


^SPIGOT  RING  WALL  FITTING 
SEC  SHEET  ft?  FOA  CONST*  DETAILS 


NOTE 

USE  OF  EXPLOSIVE 
WILL  NOT  BE  AliX 


V  CONCRE  TE  CRADLE 
CLASS  4000  CONCRETE 


F“  TYPE  WALL 
^  TIMBLE 


PROFILE 


A  DIMENSIONS  OF  CONCRETE  PIPE  LENGTHS  ARE  BASED  ON 
NOMINAL  LENGTHS  A  NO  DO  NOT  INCLUOC  CREEP 


DRAIN  Flu.  p*’ 


FOUNDATION  DRAINS 
I  ACE  OCT  Alt*  *HCCT  tl 

(b  \ 

_  fi.fi!  ‘  *0O‘|p  S 


4  RIPE  HEADWALL  DRAIN  4*  PIPE 

f*ct  CONST  MOTCS  I  AC  I  I  (9tl  CONST.  NOTE  I  A  > 

SHCCTS)  9  |  »'  I  SMCCTR) 

HEADWALL  DRAIN  DETAIL 

NOT  TO  SCALC 

-  STA  13*40  1  OAM  * 

STA  300*00  t  p  a 


SMALL  ANIMAL  GUARD  - *4 >  REG'D 
(SCC  DETAILS  SMT  t> 


^REIN  CONCRETE  H£AO*ALL 
^  CLASS  4000  CONC 
(SCC  CONST*  OCTAILS  SMT  &  I 


ELEV  1079  0 


-  26'  TOP  WIDTH 


ANTI-SEEP  COLLARS 


COLLAF 

rmmicrnfm 

TRANSITION  WALL 

iKvPAT  ' 

OF  PIPE 

I 

12  33 

■  096.69 

n 

36  33 

1093  96 

m 

60  33 

1099.27 

nr 

04.33 

1094  96 

2 

100  33 

1093  06 

m 

1  32  33 

K>93  19 

izn 

196.33 

1092.90 

2m 

ISO  33 

1091  01 

IX. 

204  33 

1091  12 

^TOP  OF  QAM  ELEV  1 178.0 


-  2'  EQUIPMENT  PLACED 
RIPRAP 


60“  PIPE  JOINTS 


JOINT 

0  DISTANCE  FROM 
TRANS  IT  ON  WALL 

INVERT 

ELEVATION 

Jl 

0)3 

1097.00 

J2 

6  S3 

109677 

J3 

24  S3 

096.31 

J4 

40.33 

>09909 

J9 

36  33 

1099  30 

J6 

72  )3 

1094  92 

J7 

06  33 

1094  46 

J0 

104.33 

1094  00 

J9 

120.33 

109394 

JIO 

136.33 

109306 

Jll 

192.13 

1092.62 

Jl2 

160.33 

1092.13 

Jl3 

164  33 

109169 

JI4 

200)3 

1091.23 

J(9 

216  33 

1090  77 

J  16 

232.33 

I09Q3I 

JIT 

240  33 

100909 

J 10 

264  33 

1009  30 

Jl9 

200.33 

IO0O92 

J20 

296  33 

1006  46 

OUTLET 

312.33 

1068  00 

60"  PIPE  DATA 


60  REINFORCED  CONCRETE  WATER  PIPE 
(I)  8  O'  SECTION  8  0 

(19)  16.0*  SECTIONS  304.0' 

Q)  WALL  FITTING 

TOTAL  =  312.0' 

PRESSURE  HEAD  *83  2 

LOAD  *  164,742  LBS  PER  LINEAR  FOOT  BASED  ON 
OUTSIDE  DIAMETER  OF  G0‘ 

MINIMUM  3' EDGE  BEARING  STRENGTH  FOR  0.001* 
CRACK  (PRESTRESSED)  EQUALS  37.072  lGS 
PER  LINEAR  FOOT  (AWWA  C-301) 

MINIMUM  3- EDGE  BEARING  STRENGTH  FOR  O  Ol  ‘ 
CRACK  INON-PRESTRESSEO)  EQUALS  SO.  369 
LBS  PER  LINEAR  FOOT  (AWWA  C-300) 

PIPE  SUPPLIER’S  NOTE 

CAST  OUTSIDE  OF  SPIGOT  JOINT  RING  WITH 
CONCRETE  ON  ONE  PIPE  SECTION 


NOTE  \  \ 

USE  OF  EXPLOSIVES  TO  REMOVE  BEDROCK 
WILL  NOT  BE  ALLOWED  UPSTREAM  Of  JOINT  JlSN^^ 


.  MEAOWALL 


^  J>l  1j»» 


anti-seep  collars, 


V  CONCRETE  BEDDING 
CLASS  2900  CONCRETE 


. - REIN  CONC  MEAOWALL 

CLASS  4000  CONCRETE 
(SCC  COWSTR  OCTAILS  SMT  |f  I 

^INV  1 0  00.0  CL  l0-4  .< 

^  M  SLOPE 

s  level  (?)  el  ionp  i— *— 


210.93'^ 


PROFILE 


CLAM  RIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE-PURPOSE  OAM 
9ANDISFIELD.  MASSACHUSETTS 

PRINCIPAL  SPILLWAY 

U.  S.  DEPARTMENT  OF  AOAICULTUR* 

soil  otmaatvAnoM  «nx 


A  A  TI00CTTS  IWM 


Sf4 -W  P 


PRINCIPAL  SPILLWAY  WITH  CRADLE 
IN  AREAS  REQUIRING  ROCK  EXCAVATION 


MOT  TO  ftCALC 


WHEN  ROCK  EXISTS  ABOVE  THE  CENTERLINE  OF 
THE  PIPE,  THE  BE00IN6  SHALL  EXTEND  TO  THE 
ROCK  LINE  BUT  SHALL  NOT  BE  HI6HER  THAN  l‘ 
ABOVE  CENTERLINE. 

PAY  LINE  FOR  EXCAVATION" 
ANO  CONCRETE 


PRINCIPAL 
IN  AREAS  RE 


EfUNCIPAL  SPlLLttAJ  ¥/!Th  CPAPLE 

IN  AREAS  NOT  REQUIRING  ROCK  EXCAVATION 


PRINCIPAL 
IN  AREAS  NOT 


MOT  TO  «C«l( 


1:1  SLOPE 


PRINCIPAL  SPILLWAY  WITH  BEDDING 
IN.  AREAS  REQUIRING  ROCK  EXCAVATION 

HOT  TO  ftCAlft 


PRINCIPAL  SPILLWAY  WITH  BEDDING 
IN  AREAS  NOT  REQUIRING  ROCK  EXCAVATION 

MOT  TO  SCALE 


I  LINE 


CLAM  RIVER  WATERSHEO  PROJECT 
CLAM  LAKE  MULTIPLE -Pu*P<Mt  MM 
SAMDISMCLO.  UlMCtWKm 


principal  spillway  oct ails 


U.  &  DEPARTMENT  OP  AGRICULTURE 
SOIL  OOMHBKVATIOH  MVKX 


-  Mill  ’ 
SS.-XI . 


nr 

lL'J  -- 


*•>  tupetti 


2- 


//- 


liiiiiii 


SECTION  ALONG  CENTERLINE 


G’/3 


ISOMETRIC 


E 

if 


S  fointct • 

or  3 
Supply  wi 


STOP  LOG  DETAIL 


MOT  TO  SCALE 


I  4'r  L _ *=£- _ I 


CONCRETE  BEDDING 

(48'  POND  DRAIN  } 


SCALE  IN  fftr 


StOI  with  Joint 
Compound  (Spec  536) 


Rubber  Gosket 


2  Vtf  Mm  Joint  Extensibility 
Steel  Bell  Ring 


Joint  gop  not  to  exceed  '/A  for 
stroight  sections  For  cambered 
pipe  or  pipe  on  o  curved  section, 
the  Joint  ooening  at  the  closest 
point  shod  not  exceed  Ve" 


r 

12' 

L 


Vj 


1 


Support  Block 
t  Precost  ) 

y/  Subgrode 


J 


-  Footing 


PLAN 


FRONT  ELEVATION 


REINFORCED  CONCRETE  WATER  PIPE  JOINT 


SUGGESTED  SUPPORT  BLOCK 

NOTE 

Tho  Contractor  moll  Color  mmo  mo 
number  md  out  of  I  ho  bloc  no 


p  J 

k 


|  KNBCOOCO  IN  CO NC 


ANCHOR  BOLT 

S  t  o in  lot •  SIUI  (Clots  303,  303  So 
or  304  ,  Co  ndltlon  A  ) 
Supply  tilth  wothort  ond  Typt  2  nult 


EYES  -  4  BEQ'O 
r  EYES  IN  (2)  OF 
STOP  LOOS 


— - STOP  LOG  SHALL 

S  4  s  4 "  *  4 "  i  4' 
(3  REO'O) 


BE 


IT 


BELL  RING  FITTING 


i  Support  Blocli 


toe  or  TUT  SO to 


hkv.  iin.o 

nr  TOPSOIL 


baud,  with  gravel,  ibMi  10I  (imi,  1S1  (im  si 

i»4,  301  medium  u«4,  301  tMiii  sand,  111  • 

■rival,  01  cabbies,  2*  beulSera,  angular  ta  sub-  SM 

rewnSed,  aulaw  alba  14H,  tan* brawn,  damp,  high 
permeability,  Sanaa,  bane  terrace. 

SAND,  allty  vith  graval,  abawt  301  (laaa,  30l  SJ 

f  1m  aand,  231  aadlaa  aand,  131  caaraa  eaad,  15%  grovel, 
4%  cabblaa,  11  bowlders,  angular  ta  ewb-rownded, 

■ulna  alaa  S*4,  ellve-brewn,  Sang,  law  peraeebll tty, 
ta  laps ratable,  Sanaa  ta  vary  Sanaa,  glacial  till. 

Sat taw  af  Mala. 


topsoil 

Itzsoa,  bars,  unwaethered,  gray  gnalaa,  cent sluing 
■neb  guerta  a»S  blatlta,  fracturing  neatly  barlaontal, 
•ana  Signing  abawt  SO  Sagraaa,  fallatla*  dipf-iag  about 
43  Sagraaa. 

Sat tan  af  Mala. 


StanSarS  Penet rattan  Taat 


Tt 

2.  1.3  -  2.1  104/7  100 


StanSarS  Penetration  Taat 


>a.  Paptba 

n  oTott.s 

3.  1.3  -  3.0 

3.  10.0  -11.3 


■a. 

1. 

f>ar  the 

2.0  -  6.0 

1  Sac aval 
SB 

2. 

6.0  -  8.3 

100 

3* 

1.3  -13.0 

100 

4. 

13.0  -14.0 

44 

MOTS i  Water  level  at  4.3  feat  an  6/13/63.  Kola  try 
at  2S  faat  an  6/16/63.  Casing  26  faat.  Kola 
at  39  faat  an  6/13/63.  Mala  dry  at  40  faat  on 
6/21/43.  Pipe  ta  40  faat.  CaulS  not  gat  tag# 
balaw  33  font  an  7/14/63. 


NO TIi  Watar  taval  at  2  faat  an  7/13/63. 


BLIV.  1131.0 
Or  TOPSOIL 


SAND,  alley  wltb  graval,  about  161  flnaa,  321 
flna  sand,  231  aidlaa  aanS,  131  caaraa  aanS,  101 
graval,  angular,  hard,  Milan  alaa  3",  brown,  Snap, 
ta  aalet  at  4,0,  law  permeability,  danaa  to  vary  dansa, 
glacial  till. 

SAND,  atlty  with  graval,  about  301  ftaaa,  3Jl  flna  i 
aand,  131  MadluM  aanS,  31  caaraa  aanS,  101  graval, 

31  cabblaa,  angular,  barS,  naxianae  also  8”,  alive- 
brawn,  denp,  laperaeeble,  vary  Sanaa,  glacial  till. 
SttSOCK,  barS,  unwaatbaraS  Pre-Caabrian  Caalaa, 
fracturaa  Mostly  borlsontal,  apacad  IS  to  30  inebsa 
apart,  foliation  dipping  about  43  Sagraaa. 

Sottas  of  Nolo. 


ELEV.  1084.7  3/17-18/63  S.C.L. 

77(5  S0ULDUS,  aaS  cabblaa  wltb  graval  anS  aanS,  angular, 

barS,  auiaua  also  14M,  blgb  portability,  alluvlt, 
17.0  BEDtOCK,  gray,  bars,  gaarte,  blatlta,  falSapar  gaalaa, 

foliation  Sipping  abawt  60  Sagraaa.  Joints  neatly 
herlsoatal  anS  dipping  about  43  Sagraaa,  apacaS  1  to  30 
Inc baa. 

Battan  af  Halo. 


Sack  Cara 

No.  Paptba  X  Sacavary 

f7  7.6  -  8.0  100 

2.  8.0  -13.0  100 

3.  13.0  -17.0  100 


KLIV.  1136.3 
1.3  TOPSOI 

3.0  SAND, 

flna  a 
graval 


StanSarS  Pawatratlon  Taat 


No. 

Depths 

Blowa/lt. 

1  Becever 

1. 

0.0  -  1.5 

37 

67 

2. 

1.3  -  3.0 

8* 

56 

3. 

3.0  -  4.3 

63 

78 

4. 

4.3  -  6.0 

22 

36 

3. 

12.0  -13.0 

160/8 

67 

6. 

22.0  -23.6 

172 

88 

7. 

27.0  -28.3 

180 

77 

8. 

32.0  -33.0 

323/9 

100 

4. 

62.0  -42.3 

200/7 

94 

10. 

47.5  -48.5 

903/10 

100 

Na.  Depths  Sale  »l«e 

1.  4.0  -17.0  3  Inc baa 

2.  12.0  -17.0  3  Inches 


Hi  «S 

23  0.84 


WOTf t  Watar  level  at  0.3  foot  an  7/13/63 


DutV .  1040.2 

1.3  1 

9.0 


Na.  Paptba 

1.  32.0  -34.0 

2.  34.0  -34.0 


4/16/63  P.E.M. 

TOPSOIL  anS  60ULPCU 

SAND,  alley  wub  graval,  about  201  flnaa,  231  ! 

fine  aanS,  131  mSlin  aanS,  301  caaraa  aanS,  71 
graval,  21  cabblaa.  It  boulSars,  angular  to  evb- 
rounSeS,  nailnn  alaa  14",  can-brawn,  wet,  law  ta 
neSlun  portability,  Sanaa,  vallay  fill, 
gmtoat.  barS,  gray,  blatlta  gnalaa,  wnwaatbaraS, 
wltb  ft  act  area  neatly  barlaontal  and  tight  but  mm 
dipping  abawt  40  Sagraaa,  fracturaa  spaced  10  ta  18 
Inc be a  apart,  fallatlan  dipring  abawt  43  degrees, 
batten  af  Mala. 


Standard  Panatratlaa  Taat 


NOTE i  Water  level  at  3  faat  an  4/24/63,  watat  level 
at  13  faat  un 7/16/63.. 


TOPSOIL 

SAND,  allty  with  graval,  abawt  1ST  fines,  2)1  flna  SM 
aand,  101  Btltw  aand,  131  caaraa  aaad,  321  graval, 
angular,  bard,  with  ease  deceapeoed  Scblat  fragaenca, 
daap,  lav  permeability,  Sanaa  ta  vary  Sanaa,  cellwviuM. 

SAND,  alley  with  graval,  abawt  201  flnaa,  1)1  fine  SM 
aanS,  231  neSiiaa  aanS,  101  caaraa  aaaS,  131  gravel,  31 
cabblaa,  101  bewlSere,  angular,  barS,  aulnn  alaa  12**, 
gray,  daap,  laparaaabla,  vary  danaa,  glacial  till. 

SCOBOCX,  gray,  bard,  gwarta,  blatlta,  la Ida par  gnalaa, 
fallatlan  dlppli^  about  43  dagraaa,  aadarataly  ta  badly 
fractured,  fracturaa  apacad  1  ta  8  Inc be a,  aaarly  bariaantal 
and  dipping  abawt  43  dagraaa. 

But tea  af  Mala. 


Deaths 

1.3  •  3.0 
3.0  •  4.3 


1136.0 

S0ULDI 
7t  fit 


Elt  o— 1 lit 


1.  9.0  -12.0 

2.  12.0  -13.0 

3.  13.0  -18.0 

4.  18.0  -23.0 


■a.  Deaths 

1.  0.0  -  1.3 

2.  1.3  -  3.0 

3.  3.0  -  4.0 

4.  10.0  -11.3 

3.  14.3  -17.0 

■».  P«ptba 

i7  23.6  -24.0 

2.  24.0  -24.0 

3.  24.0  -34.0 

4.  34.0  -34.0 

Pr as aura  taat 

tip.  6nptbs 

T  23.1  -34.0 

2.  20.0  -34.0 

3.  33.0  -34*0 


■ifva/ft. 


NOTt-  Water  level  at  0.3  faat  an  7/13/63. 


Ha*22 


■0TB i  Watar  taval  •«  20.3  faat  an  7/14/63,  Mala 
dry  t#  14  faat  aa  6/21/63.  Last  drilling 
water  at  27.0  faat  • 


1.1.1 


A/tfl-l  A/fei 


D.E.M, 


L EC tWO 

TEST  HOLE  NUHkKMIMC  JV'iTEH 


CtnurllM  af  1  -»V 
borrow  Area  101-19* 
>oir|*K}  Spillway  201.799 
Centerline  if  i>vtlet  Structuro  >01-199 
Strean  Channel  401-999 
Mallei  Wall*  >01-199 


901-499 

101 -m 

DH-Drll 1  Malta 
TT-THt  Mta 


WlMg  SOIL  CLASS  1  MOTION  SYSTEM  SYHMQLS 

CV  Wall  graded  gravel j  gravel -aand  alitvr** 

CP  Pearly  gradad  gravels 

CM  S(Uy  grave  Is |  gravel -end-el It  Mixture* 

CC  Clayey  pravolai  grave 1-and-cl ay-ala turea 
SW  Wall  graded  aaadai  sand-gravel  alaiarai 
SP  Pearly  graded  sends 
SM  Silty  aaadai  aand-allt  alaturai 
SC  Clayey  aaadai  Band -clay  slat urea 

ML  SUtai  ellty,  v«ty  fine  aaadai  aaady  or  clayay  silts 
CL  Clay*  af  lew  ta  eedlwe  glaatlcfttyi  allty,  aandy 
ar  gravelly  claya 

CM  Claya  af  High  glaatlcityi  (at  claya 
KM  Claatlc  alltai  eicaceeva  ar  dlateaaceews  elite 
OL  Organic  elite  and  organic  allty  claya  #f  lew  plaatlclty 
0M  wrpai»le  claya  ar  elite  af  aedliae  ta  kigh  plaatlclty 

%ees*eee#oeeee**eeeaaee*e 


All  Soli  and  Mock  doocrtptten  and  claaalf teat  lane  ware  date mined 
ky  visual  axealnattoa  In  the  field. 

Mien  possible,  all  hole*  ware  advanced  ky  continuous  drive 
aaopllng  ta  A.O  feat.  Molca  vara  then  advanced  by  MX  dltaond 
drilling  katvaen  drive  seoples.  urlve  eaaplee  taken  vltk  a  >-lnch 
O.D.  apllt  apaon  saapler. 

Location  of  Toat  Halaa  akovn  on  Plan  View 

NOTE:  Mater  level#  da  aat  necessarily  represent  static  water  lavala. 

Pal  m  pounds  par  square  inch  water  pressure 
0/gpa  ■  quantity  af  water  la  gal lane  par  alnute 
K/ft/day  »  permeability  In  fact  par  day 
D.S.  •  Dlaturbad  Sample 

The  Unified  Soil  Cio**if«cotion  System  clossif’*  only  those  molar  .o  i  s 
which  or*  tmoll*r  thon  three  inch** 


CLAM  RIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE-PURPOSE  DAM 
SANOISriELCL  MASSACHUSETTS 

_ LOOS  OF  TEST  HOLES _ 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


a  JOlMUJJL  JL.UMQ . iMftJ 


ic*w«.we  . 


ha  >0 


04 -337  P 


ux  of  tut  nui 


3/17.14/65 


M 

I.) 


i.u. 


0\6 ICTO  (OMUS,  e*4<m  m4  iwlmu,  abvat  3%  IlMI,  n 

flM  »M4,  St  «4t«  M4,  n  (MIM  MW,  lit 

irml,  m  iiMtK,  kMlwn,  *W-rMW  u 
angular,  WW,  alapa  Mtk. 

10,4  10.0  SCMOCg,  gray,  WM,  klMiM  ItU^M 

•••lka,  ItUtiiM  *k«ai  4)  JaJ M# 

apatad  1/1  t«  Ik  lac baa  it#* lug  akvat  N  dagraai. 
20,0  ItliM  if  Nil. 

NckJjf* 


gfc  0t°»f 

t7  tb.V.W.o 

2.  11.0  -13.0 

3.  n.o  .!?.« 

A.  17.0  .20.0 


7n»mr«  tot 


!JsSs“ 


MtN  Mala  »U# 
iTTeTo.o  TujST 
14.3  >20.0  2  iKhti 


T! 

23 


m 

4.20 


NOTti  Vatar  laval  at  1>  laat  an  7/14/43 


DM- 101 ,  KLtV. 

"6.  s'  — rr 

1.9  40.0 


40.0 


1114.1  4/10-24/49  O.O.N. 

- fWSOJL 

•AMO,  allty  with  graval,  about  200  (Imi,  23%  (iaa  IM 
•iiwl,  20%  wdiai  mW,  13%  caaraa  <«W,  19%  graval, 

4%  cahhlaa,  1%  kwlNn,  aagular  (a  awh-rawadad,  aaft, 
Milaua  aia*  42",  allvi.krma,  lag,  law  parmaahlllty, 
Nbm  to  vary  danaa,  glacial  till, 
lot cow  of  Kala. 


Standard  Taaatratlan  Taat 


DM- 102.  KLZV. 

-ttr* — nr 

1.3  90.0 


90.0  40.0 


40.0 


Mo. 

Daytba 

Slawa/ft 

%  taervary 

t 

0.0  -  1.5 

if 

— 

2. 

1.5  -  3.0 

13 

94 

9. 

3.0  -  4.9 

212 

S3 

4. 

4.5  -  5.2 

194/ a 

39 

9. 

10.0  -11.5 

174 

99 

4. 

15.0  -14.5 

174 

30 

7. 

20.0  -20.1 

100/1 

0 

S. 

30.0  -30.9 

190/9 

10 

9. 

35.0  -34.3 

154 

41 

to. 

5S.5  -40.0 

274 

93 

MOTH 

Motor  laval  at 
at  13.3  foot  an 

25  foot  an 
7/14/63. 

4/24/43,  natat  laval 
■auldara  f roe  33.0-38 

1160.0  6/27-24/02  P.tJf, 

TO  MOIL  and  DUFF 

SAMD,  allty  with  graval,  about  20%  ftnaa,  23%  (1m  SM 

Band,  20%  aadt«a  »aod,  13%  caaraa  aand,  13%  graval,  4% 
cabblaa,  1%  NilNri,  angular  ta  tub- rounded,  miImb 
a  iaa  24",  ellva-brawn,  iMg,  law  pamaabilUy  ca  lapareaabla, 
vary  daaaa,  glacial  till. 

SEDftOCK,  gray  b lot  lea  gnalaa,  hard,  (ractvraa  apacad  9 
ta  11  lac  baa  apart,  wcitly  harlaaatal,  <«m  dipping  about 
70  dagraaa,  fallaclao  dipping  about  70  dagraaa. 

Bat taw  of  Nolo. 


Standard  Fan# teat lan  Taat 


Ma. 

t: 

Oaaeha 
0.0-  1.5 

%  SacavatT 

2. 

1.3  -  3.0 

145 

47 

3. 

3.0  -  4.5 

71 

77 

4. 

4.3  -  4,0 

74 

94 

3. 

10.0  -11.5 

53 

77 

4. 

1S.0  -14.3 

497 

94 

7, 

20.0  -21.5 

4S3 

OS 

Sock  Cara 

Ma. 

Pagthi 
30.0  -34.0 

2. 

34.0  -40.0 

100 

MOTE  i 

Vataf  laval 

at  7  feat  an  4/23/43, 

vatar  laval 

at  4  fart  on 
an  7/14/45. 

>  6/24/43,  vatar  laval 

at  7.3  foot 

10.0 


42.0 


1.9  loroott 

>0.0  MO,  alley  vita  graval,  abaot  10%  flnaa.  92%  l»aa  Mi 

aawd,  29%  aadlwa  aaad,  If%  caaraa  aaad,  7%  graval,  2% 
aabblaa,  1%  bauldar#,  aagalar,  hard,  autaaa  alaa  14", 
allva-braaa,  daap,  Iaa  pa«waa4llliy,  daaaa,  alapa  aaah. 

62.0  SAM,  allty  with  graval,  about  201  fini,  29%  Mna  M 

aaad,  M  ■adlwa  aaad,  19%  caaraa  aaad,  194  graval.  4% 
cahhlaa,  1%  baaldarr,  bard,  Mgrlir,  ta  awb-angular, 
m/Mimm  alaa  0",  allva-braaa,  daap.  U^amaabla,  vary 
daaaa,  glacial  till. 

•attoa  a#  Mala. 


Standard  Faaatftlaa  Taat 


teti 

Slawa/ft. 

%  tacavary 

T 

0.T  -  1.3 

2 

47 

2. 

1.9  -  9.0 

24 

77 

3. 

3.0  -  4.5 

30 

77 

4. 

4.9  -  4.0 

50 

44 

3. 

10.0  -11.5 

40 

44 

4. 

19.0  .14.5 

44 

39 

7. 

>0.0  -21.3 

59 

0 

0. 

29.0  -24.3 

90  / 

33 

9. 

30.0  -31.9 

73  J 

34 

10. 

33.0  -94.5 

34 

MOTti 

Vatar  laval 

at  3  faat  an  4/24/49, 

Motor  laval 

nt  10.5  faat 

an  7/14/63. 

PM- 20 2,  P.EV.  >1M,| 


4/29-24/49  S.C.L. 


0.0 


4.0 


12.0 


42.0 


4.0  TOTSOIL 

12.0  3 AMD,  rllty  with  graval,  abaat  13%  flaar,  20%  flaa  IN 

•and,  29%  aadiua  aaad,  20%  caaraa  aaad,  19%  graval, 

9%  cabblaa,  angular,  hard,  aulnn  alaa  6",  allva- 
brawa,  daap*  2***  farnaabtltty  ta  iapamaabla,  ardlwa 
ta  danaa,  Inat  tarraca, 

42.0  S4ND,  alley  with  graval,  abaat  20%  ftnaa,  23%  tina  *M 

•and,  20%  and luu  aaad,  19%  caaraa  aaad,  13%  graval, 

4%  cabblar,  1%  bauldara,  hard,  angular,  awlan  alaa  It", 
allvr-hravn,  danp,  Ivpanaaabla,  vary  daaaa,  glacial 
till. 

Set tan  af  Mala. 

Standard  Fawatratlan  Taat 


**a. 

Paatbi 

0.0  -  l.J 

Blova/ft. 

%  tacavary 

- fT— 1 

2. 

1.3  -  3.0 

4 

7t 

3. 

3.0  -  4.5 

4 

7S 

4. 

4.5  -  4.0 

3 

70 

5. 

10.0  .11.5 

29 

?t 

4. 

13.0  .14.3 

130/S 

47 

7. 

20.0  .21.3 

96 

77 

». 

23.0  -26.3 

110 

100 

«. 

30.0  -31.3 

131 

67 

10. 

33.0  -36.3 

116 

77 

11. 

40.3  .42.0 

163 

34 

NOTE I  Vatar  laval  at  13  foot  o*  7/14/43 


PM- 203.  P-tV.  1143.1  4/24/65  D.f.K. 

0.0  1.3  TOFSOIL 

1.9  41.3  SAND,  alley  with  graval,  about  20%  flora,  23%  fin#  SH 

•and,  20%  aadiua  aaad,  13%  caaraa  a and,  101  graval, 

7%  cahhlaa,  9%  bauldara,  angular,  bard,  atllain  alaa  16", 
brawn,  danp,  lav  ta  aadiua  paraaabUlty,  leave  ta  wary 
danaa. 

41.9  Motion  af  Mala. 


Standard  Fanatratlan  That 


•fj 

°ytha 

0.6VI.3 

liy/tti 

%  tacavary 
99 

2. 

1.3  .  3.0 

2 

67 

3. 

3.0  .  4.3 

4 

67 

4. 

4.9  -  6.0 

S 

SS 

5. 

13.0  -16.3 

16 

73 

6* 

20.0  .21.3 

36 

77 

7. 

23.0  -26.3 

42 

30 

S. 

30.0  -31,3 

94 

it 

9. 

33.0  06.3 

101 

44 

10. 

40.0  *41.3 

197 

77 

NOTti 

Vatar  laval  at 

13  faat  an  7/14/63 

\ 


OW -301.  ELEV. 


%  Mm  I 

ravel,  7\ 
iIm  !•", 
tl«pt  M«h. 

1  f  lM  | 

gravel,  41 
kU,  vary 


WM  i/2l-22/4J  l.C.L. 

CjUVEL,  OOMLKS  iM  lMl4«n  1*  •  allty  »*^ 

HCrti.  angvlar  u  bard,  aMlaa  alaa  I***# 

Mklia  t*  high  parsaabiiity.  alluviw. 

BEDROCK t  ivirti  blade*  f«U»f*r  |mU*(  nador- 
ataly  bad  frai  7  t*  12  tb*«  bad,  m«?  *»*• 

7  t*  12,  fallatlan  dipping  iWvt  *0  dagraaa. 

Jalats  bar iaofital  apacad  >  U  2*  Inches,  with  a  6" 
weathered  aaaa  at  11  feat. 

Battos  af  Hal*. 


TEST  MTS 


TT-131. 

6.5- 

2.0 


ELEV. 

“XT 

10.0 


6/24/63 


K.C.L. 


III*. 7 

TOE 50 It 

gravel  ,  sandy  with  at  It,  cabblaa  ad  boulder*  O 
about  131  flnaa,  101  fin*  aand,  101  nadtus  send, 

101  caar**  aand,  301  gravel,  171  cabblaa,  «1 
boulder*,  angular,  bad,  ■**!■*■  a  laa  It*',  brawn, 
liap,  law  parsaabll Icy,  vary  danaa,  ground  soraln*. 
lottos  *f  Eft. 

D.S.  131.1  2,0  ta  10.0  (  2  bags),  131  larger  than 
6"  dlacardad. 


Depth* 

770  -  1 2 .0 

12.0  -  17.0 


I  Kacevary 


NOT! i  Water  laval- no  pip*. 


TE-132.  ELEV.  1160.0 


6/26/63 


K.C.L. 


Ha.  Death*  Mala  »laa  Eal 

~ T7  7.2  -  17.0  3  inch**  ~TJ 

2.  Could  not  placa  packer  balow  11.0  faat. 

MOTE i  Vitat  lava l  at  3.3  faat  an  7/14/63. 


fftF 


076 To  TOPSOIL 

3.0  10.0  SAND,  allty  »lth  gravel,  abaut  301  ftnaa,  331  SI 

f in*  aand,  121  atdlua  aad,  31  caara*  aand,  101 
gravel,  31  cabblaa,  31  bouldara,  angular,  bard, 
buIbm  ala*  14”,  ollva-hraun,  daap  ta  sotet,  law 
parsaablllty,  danaa,  glacial  till. 

10.0  Sottas  of  fit. 

D.S.  132.1  3.0  ta  10.0  61  larger  than  6"  dlacardad. 


PW-302.  ILEV.  1061.8 


IX  flna  SM 

gravel, 

alive. 

I,  aadlis 

I 

II  (In*  SM 

gravel, 

laa  ala*  11", 
glacial 


tacavary 


6/21/63  K.C.L. 

(HAVEL,  COBBLES  and  B0UL0EKS  wltb  alley  «***d  MttU, 
angular,  bad,  saxlsia  ala*  14",  sad Its  ta  blgb 
paraaabll lty ,  alluvlua. 

BEDROCK,  dark  gray,  blatlta  quarts,  faldapar  gMlaa, 
Moderately  bard  ta  had  baiew  11.0  faat,  foliation 
dipping  abaut  S3  dagraaa,  fracturaa  apacad  1  ta  It 
Inc baa  ganarally  horlaontal  with  a  f*u  dipping  about 
30  dagraaa. 

Sottas  of  Hoi*. 


1  Eecovery 

ft 

100 

«S 

100 


NOTE: 


Saapoga  at  9.3  faat.  A*tlsat*d  flaw  laa* 
than  .3  gps.  Uatar  laval  dry  an  7/14/63. 


TE-133.  ELEV. 
0.0  3.0 


1170. S  6/24/63  K.C.L. 

BOULDERS  and  COBBLES,  in  an  organic  allty  sand 
satrU,  about  31  fin**,  31  fin*  aand,  31  aedlus 
•and,  31  caara*  aand,  101  gravel,  201  cobble*, 

301  boulders,  aub- round* d  to  angular,  serious  ala* 

30",  black,  vat,  high  parsaablllty,  loose,  alluvlua 
SAND,  allty  vlth  gravel,  about  1S1  fine*,  221  CRUSH 
flna  aand,  101  sadlw  aand,  31  caara*  tend,  331 
grave 1,31  cabblaa,  SI  boulder* ,  angular,  bard,  seal- 
sus  ala*  14",  gray,  wl«t,  isparsaabla,  vary  daaaa, 
glacial  till. 

Sottas  af  fit. 

D.S.  133.1,  3.0-10.0  61  largar  than  6"  dlacardad. 

NOTLi  Mater  entering  pit  at  3.0.  ketlsstad  flow 
1.3  gpj.  Water  level  at  3  faat  an  7/14/63. 


Oat the  Mala  Sir* 

4.3  -1S.0  3  Inch** 


Eal 

T5 


TP- 134.  ELEV.  I30g.7 


6/24/63 


K.C.L. 


NOTti  Mater  laval  at  aurfaee  on  7/14/63 


1  flna  SH 
gravel, 
mm  ala*  16", 
a*  to  vary 


DM- 303.  ELEV.  104$. 7  6/13-16/63  D.E.M. 

0.0  9.0  SAND,  allty  vlth  gravel,  about  131  flnai,  131  SM 

fin*  aand,  301  sadlus  sand,  231  caara*  aand,  10* 
grave  1 ,  41  cabblaa,  1*  boulder a,  angular  to  aub- 
angular,  had,  saslsiM  ala*  IS  Inch**,  tan-brown, 
vat,  high  parsaablllty,  vary  dans*. 

9.0  19.0  BEDROCK,  had,  gray  blatlta  goal**,  fracturaa 

nearly  horlaontal  sos*  dipping  60  dagraaa,  spaced 
8  ta  20  Inch**  apart,  foliation  dipping  about  80  dagraaa. 

19.0  Sottas  of  Hole. 


“676  273 B0ULDERY  TOPSOIL 

2.3  10.0  SAXO,  allty  Vlth  > ravel,  about  131  flnea,  331 

flna  aand,  131  sadlus  aand,  31  cnaraa  aand,  201 
gravel,  31  cabblaa,  31  boulder a,  angular,  hard, 
aulaiB  else  16",  light  brown,  dasp,  lav,  vary 
dan**,  gravnd  snraln*. 

10.0  Sottas  af  Fit. 

D.S.  134.1,  2.3-10.0  61  larger  than  6"  dlacardad. 

NOTE t  Water  laval  dry  an  7/14/63. 


TP- 133.  ELEV.  1119.6 


Standard  Penetration  Teat 

No.  Depth*  Slowa/ft. 

T7  0.0  -  1.3  226/S 

2.  6.0  -  7.3  141 


1  Kac ovary 
33 


M*.  Depth* 

4.0  -V6. 3 

2.  14.0  -19.0 


1  tacavary 

nsS  1 

100 


Ho.  Depth* 

"T7  ».j7rt.o 

2.  14.0  -19.0 


Eal 

“55 

23 


■r 


6/24/63  K.C.L. 

BOULDERS  AND  COBBLES,  in  an  organic  allty  aand 
■atria,  about  31  fin**,  21  fin*  aand,  71  sadlus 
aand,  21  caara*  aand,  41  gravel,  101  cabblaa,  731 
boulder  a,  angular  to  aub-roundad,  bard,  aulw 
•la*  36",  black,  vat,  sadlus,  laa**,  alluvlus. 

SAND,  alley  vlth  gravel,  about  181  fin**,  231  SH 
fin*  aand,  131  sadlus  aand,  31  cnaraa  aand,  201 
gravel,  131  cabblaa,  21  boulder*,  angular  to  aub- 
angular,  bard,  aulaua  ala*  14",  brawn,  salat,  lav 
parsaablllty,  very  dan**,  ground  soraina. 

Sottas  af  Pit. 

D.S.  133.1,  4.3-10.0  101  larger  than  6"  dlacardad. 

NOTE i  Mater  entering  pit  1. 0-4.3.  Eatlsatad  flow 

leM  than  1  gps.  Uatar  laval  at  3.3  an  7/14/631 


NOTE  I  Water  laval  at  aurfac*  on  7/14/63 


TP-136.  ELEV.  1214.1 


DM- 304.  ELEV.  1090.6 


“o75~ 

1.3 


6/11/63 


D.E.M. 


0.0 

2.3 


6/24/63 


K.C.L. 


13.0 


•M 


firs  to 


TOPSOIL  and  DUFF 

SAND,  allty  vlth  gravel,  abaut  1W  flna*,  271 
flna  aand,  *01  sadlw  aand,  101  caara*  Band,  101 
gravel,  angular  to  aub-roundad,  sirias  1", 
tan-brown,  lav  to  sadlus  parsaablllty,  vat, 
vary  danaa,  valley  fill. 

BEDCOCK,  firs,  dark,  gray  btacit*  gnaias,  with  (uirtp 
•trlngara,  fracturaa  nearly  horlaontal,  apacad  8  ta  20 
Inch**  apart,  foliation  dipping  about  SO  dagraaa. 
lottos  of  Hoi*. 

Standard  Eonatration  Teat 


2.3  TOPSOIL 

10.0  SAND,  allty  with  gravel,  about  151  fln*n,  251  SH 

fin*  aand,  131  sadlus  aand,  81  coaraa  aand,  301 
gravel,  31  cobblaa,  21  boulders,  angular,  hard, 
Silas  a  laa  13",  ollv* -brown,  4mpt  lev  parsaablllty, 
very  danat,  glacial  till, 
lottos  of  Fit, 

D.S.  156.1,  2.5-10.0  51  larger  than  6"  dlacardad. 
NOTEt  Uatar  laval  dry  on  7/14/65. 


Mo. 

T7 

Depths 

070  -  1.5 

llav*/fe. 

4 

1  Bac ovary 

'  "tX 

2. 

1.3  -  3.0 

34 

67 

3. 

3.0  -  *.5 

34 

67 

4. 

5.0  -  6.5 

132 

72 

No. 

TT 

il.o  rn.o 

\  ■jjIBg 

2. 

14.0  -13.0 

100 

1. 

15.0  -20.0 

•3 

4. 

20.0  -25.0 

100 

■ft 

Pagtha 

14.0-19,0 

m  “ip 

2. 

19.0  -23.0 

25  tvaaa 

■OTEi 

Water  laval 

at  3  faat 

••  7/U/65 


CLAM  RIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE-PURPOSE  DAM 
SANDISFIELD,  MASSACHUSETTS 

LOOS  OF  TEST  HOLES 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


)  .tU.f  l  K  l.  UND 


tv<vi  ft.  KIU.I  . 


NO  61 

.  »«1 


AM  337  P 


SCS-lllS  (APRIL  l«UI 

Q-/<> 


BL*2- 


M-403 


7.5 

9.5 


3D.Q 

32-5 


Dav.  1203.0  7/2?  to  a/ 3/70  PAVDM 

7.5  Dac—poaad  boultor.fhaia* 

Tan  brow,  dry,  low  3WMHlltf>  <wn, 
0*««*o*«d  Rock 

5.5  Bauldar. 

30,0  SAID,  ailty  with  fraval,  about  2Q*  flnaa, 

1(4  fina  Mod,  To?  Madia*  a*nd,  355  oocrN 
•and,  155  fraval,  aubanfular,  dacKVqpoaad 
rock  blta,  3/4-lnch  toxia—  alia,  fray, 
•Plat,  low  par— ability,  WJ  *am, 
GLACIAL  TUX. 

32.5  toultor. 

lotto*  of  Hoi*. 


0.0 

2.0 


34.0 

1*6.5 


2.0 

>5.0 


1*6.5 


3S.0 


1212.2  7/2?  to  7/31/70  DM 

*»mxl. 

MIC,  alltr  with  f  ratal,  about  20*  fin—, 

155  fli»  >«4,  155  — dl—  wi,  355 
aoaraa  Mod,  155  fraval,  aubanfular,  | 
hlfhly  daaa^eaad  rock  blta,  liyht 
alia*  kfoM|MUt,<a*HM  uiwidUVi 
looaa,  toatharad  Till,  ba  %  t— t  ell**, 
biaan,  vat,  lav  pa —a  ability,  «ary  danaa, 
GLACIAL  TILL. 

UVD,  aUty,  about  455  flnaa,  255  Aha 
•and,  205  —dlua  aand,  75  ooam  sand,  | 
35  fraval,  oil** -fray,  salat,  lav 
par— ability,  vary  dan—,  Glacial  TUI. 


to.  N plh 

it  o.Srfsr. 

mWft. 

54 

2.  1.5-3.0* 

101 

78 

3.  3.04.5' 

134 

72 

4.  9.5-10.0' 

143/6"  raf. 

0 

5.  15.0- 16.5' 

105 

67 

6.  20.0-21.5 

67 

34 

7.  25.0-25. J 

100/3"  raf. 

0 

«.  jo.o-31.5' 

70 

50 

9.  32.5-33.0' 

100/6-  raf. 

loo 

MOTSi  —tar  laval  at  14  f— t  6  inch— 

on  8/3/70. 


Bottau  of  Sola. 


Ik-laa  Saaplaa 

Bo. 

t-  orrr 

15-3.0* 
Uo-5. 5' 
1030-U.S* 
15.0-1S.5' 
16.5-17.5* 
2o.o-a.5» 
25.0-26.5’ 
30.0-31.5* 
35.0' 

36.0-39.0* 

1*0.0-40.  ft 


2. 

3. 

1*. 

5. 

6. 

7. 

6. 

?. 

10. 

U. 

12.  _ _ 

13.  45.0-1*6.5 


llava/ft. 

—is — 

16 

?l/6"  raf. 
92 

50/6*  raf. 
125/6  raf. 
126 
'5 


£ 

100/0-  ra£. 
160/12-  raf. 
10041"  raf. 
130 


fisgopa 

67 
67 
56 
0 
50 
61 
61 
56 


67 

93 

100 


Par.  1194.9 


6/10  to  6/11/70 


0.0 

1.0 


1.0 

12 .5 


41.5 


1*1.5 


TOPSOIL  and  SILT. 

SAID,  ailty  with  fraval,  about  1S5  flnaa, 
155  na*  aand,  205  — dlua  sand,  1*05  eoar— 
•and,  105  fraval,  aubanfular,  3/U-laeh 
— 1—  al»a,  fray,  dap,  —dlua  par— abi¬ 
lity,  looaa  to  daaa< 


SAID,  ailty  with  fraval,  about  405  flnaa, 

155  fin*  aand,  155  aadlua  aand,  205  » 

•oar—  aand,  105  fraval,  aubanfular, 

3/4 -inch  aarl— a  alaa,  frvyrfraan,  da—,  low 
pamaaMUty,  dan—  to  vary  dan—, 
ft U. 

Bottoa  of  tola. 


Par— ability  Taato 
to.  Dap tii  Hola  SI— 

T7  V~~  - 51 — 

H—to 

Ground 

Loaa 

“Ballad 

2. 

10* 

3" 

Ground 

Slifht 

3. 

11.5* 

2-  x  16-  Ground 

Slifht 

4. 

15' 

r 

(bound 

ntlmd 

5. 

20' 

3" 

(bound 

Pail ad 

t  •  Pipe  abort  (round. 

Uttar  laval  at  17.5  faat  on  6/l*/70. 


B-6P7- 


to.  Pf\h 

It-  O.d-1.5' 

•  sat 

5  I— ova*- 

- 

2.  1.5-3.0' 

16 

100 

3.  3»o-4.5f 

12 

zoo 

4.  5.0-5. 3' 

100/3"  raf. 

0 

5.  10.0-U.5* 

23 

70 

6.  15.0-1S.1* 

100/1*  raf. 

0 

7.  20.0-20.5' 

103/6*  raf. 

60 

8.  25.0-25.5* 

100/4*  raf. 

40 

9*  30.0-30.4* 

10C/4"  — f. 

0 

10.  35.0-35.8* 

137  AO* 

60 

JJ 

6/5  to  6/7AO 

DM 

O.o 

3-0 


36.5 


KUv.  1199. S  6/3  to  6/6/70  DM 

3.0  TOPSOIL  and  SLOP  MASH. 

36.5  SAID,  ailty  vlth  fraval,  abemt  205  flnaa, 

155  flna  aand,  205  —dim  aand,  305 
eoar—  aand,  155  fraval,  aubanfular,  9 
2- Inch  aajflaaa  alaa.  hi—t  to  blua-fray 
at  6  f— t,  da^>,  — dl—  par— ability, 
dan—  to  vary  don—,  OLACUL  TUX  with 
dacraa—  la  eoar—  aand  and  fraval  at 
22  faat. 

Bottoa  of  Bala. 


0.0 

1.0 


51.5 


1.0  TOPSOIL- 

51.5  SAID,  ailty  with  fraval,  about  2C5  fin—, 

155  fi—  aand,  155  —dlua  aand,  30X  ooaraa 
aand,  205  f— 1,  aubanfular,  2-iaah 
aarl—  ai—,  tan  to  at  6  f— t, 

top,  low  par— ability,  dan—, 

SU  to  6  f—  t,  QUCIAL  TUL. 

Bottoa  of  tola. 


§ 0.  Da>t4 

caa./rt. 

4  bacova 

2.  0.0-2.5' 

Tl 

2.  1.5-1. O' 

19 

72 

3.  3 .0-4. S' 

36 

80 

4.  4.5-6.0* 

47 

70 

5.  10.0-11.5' 

20 

70 

6.  15.0-16.5' 

22 

67 

7.  20.0-21.5* 

T3 

90 

6.  25.0-26.5* 

66 

80 

9.  30.0-31-5’ 

59 

67 

10.  35.0-36.5' 

59 

100 

-ii— 


Tar 


2.  1.5-3.0' 

26 

95 

3-  3.04.5' 

68 

60 

4.  5 .0-6.5' 

102 

60 

5.  io.o-u.5* 

40 

70 

6.  15.0-16.5' 

74 

6? 

7.  20.0-».9‘ 

MH 

|SJ 

jU 

60 

6.  25.0-25.1* 

0 

9.  30.0-30.9’ 

1*01"  raf. 

100 

10.  35.0-35.1* 

100/1*  rmf  • 

0 

11.  40.0-41.5’ 

163 

66 

12. 45.045.5 

100/6"  raf. 

6? 

13-  50.0-50.5' 

102/6*  raf. 

100 

0.0 

1.0 


5.0 


Ho v.  Il69.9 

1.0  *  SMIL. 


6/11  to  6/11/70 


125 


5.0  SAID,  vlth  graval,  about  65  fl— 6, 

fin*  aand,  305  —diva  aand,  406  eoar— 
aand,  105  fraval,  tobaayalar,  2-inch  SP-» 
aarl—  *1—,  fray,  da—,  — dl— 
pa— aahiUty,  loo—  to  ton—,  OOTtoSH. 

30.0  SMS,  ailty  with  fraval,  about  405  fin—, 

156  ft—  aand,  155  —dl—  aand,  205  — ar— 
•dad,  K6  ff— al,  mbaatalar,  Vh-lacn  m 
a  ad—  al— ,  all—  to  fra—  fray,  dvp> 
lav  par— ability,  ton—,  OUCUL  TUX. 

Batton  of  tola. 

-fa  inas* 

1. 

I* 

3. 

4. 

5. 

6. 

7. 


m-613 

n*v.  : 

0,0 

1.0 

1.0 

26.0. 

26.0 

01-615 

Slav.  : 

0.0 

1.0 

1.0 

3.0 

3.0 

1SJ> 

15.0 

16.0 

16.0 

29.O 

29.0 

M-616 

H*v. 

0.0 

2.0 

2.0 

4.0 

4.0 

6.0 

6.0 

15.0 

is.0 

26.0 

26.0 


0.0  -  1.5* 

14 

100 

3.5  -  3.0* 

44 

70 

5.0  -  6.5* 

33 

TO 

10.0  -U.6* 

72 

67 

15*0—16.5' 

61 

67 

10.0  -n.s* 

96 

•7 

15.0  ->6.5' 

96 

67 

30.0 


tU-619 _ Bw.  1172.67  6/11  to  6/12/70  Ml 

0.0  ).0  10W01L  OP  ID01MT. 


11.5 


6  to  10' 

10.5  to  11.5' 
11.5  25.0 


SXLTT  fUJL,  travail/,  about.  15 #  flnaa, 
10#  /Id*  aand,  2$#  nadliM  aand,  30# 
coara*  Mad,  20#  |rinl|  nibangular, 
3/4-ineh  ml—  alaa,  ollva-brown, 
■oiit,  aadiua-low  portability*  Tory  d 

OUCUL  TILL. 
fOULDK. 

SOULOB. 

BEZaoCK,  gray,  Mo  11  to  hombl«>d* 
gnalt*,  foliation*  dipping  about 
70  .  Highly  fracturad.  Practuraa 
M>acad  about  1  to  6  inch**  apart. 
Fractwaa  aro  not  all  tight. 

tottoa  of  Hola. 


Drlv*  Snylaa 

Do.  Daptfi  nowa/ft. 

rr  o.r^i.o-  — js — 

2.  4.0  -  5.5*  99 


pock  Cog*  Puna 
Do  7  “  Baplg 

rr  d.rrrs.o- 

2.  11.5  -  16.5’ 

3-  16.5  -  2U$' 

u.  21.5  -  25.0* 


%  Racovary 
& 

66 


&  IUco^ 
97 
100 
100 


az620_ 


0.0 

1.5 

5.0 


Slav.  1158.73  8/12  to  BA2/70 

1DPSQIL,  100TS. 


1.5 
5.0 

9.5 


17.5 


0DULDBL 

SAND,  alitor,  tilth  graval,  about 
20%  float,  1$%  fin#  aand,  25#  tdlua 
*and,  30#  coara#  aand,  10#  graval, 
aubapguiar,  1-iach  aud—  alaa, 
ollva-brown,  aolat,  aadiua-low 
pat* ability,  danaa,  QUIC1A1  TILL. 


17.5 


I,  gW»  biotito,  borublanda, 
goal**.  Foliation*  dipplr*  about  70  . 
Elghljr  fractured  with  aand  asaa*. 
Practairas  ^acad  1/2-loch  to  6  inch# a 
*>art. 

lotto*  of  Nolo. 


Drlv#  Saaplaa 

#>• 

rr  i.errrs' 

2.  5.0  -  5.8' 

lock  Coro  Inna 

C7  ggr 
IT  9.5  -  i2.5' 
2.  12.5  -  17.5- 


llows/ft.  #  Hacovary 

tt —  — isr- 

60/10*  raf.  78 


83 


Blav.  1171.62 


Mi  tar  laval  at  9.5  faat  on 
8A2/70. 


8/13  to  8/13/70 


0.0 

1.5 


1.5 

9.0 


a>BU3  and  HOURS,  Rth  aoaw  allt 
and  graval  aatntx,  -BMLACIAL  BUTT. 

HZKX2,  gray,  blotlta  bornblsnda 
gnaiaa,  audarataly  fracturad,  fracturaa 
apacad  12  to  16  loch*  a  apart,  aoat 
fracturaa  dipping  about  70  dagraaa, 

*o*a  horiaontal. 

•ottou  of  B»l*. 

Ertv*  Saaplat 

&  Ms  kJs^£l 

2.  1.5  -  2.2  41/7"  raf.  40 

BoabiCor*  But* 
l£i 

f .  9.6  -  U.O'  75 

2.  11.0  -  16.0'  100 

3.  16.0  -  21,0'  93 

■on i  Vatar  laval  at  9  faat  on  8/13/70. 


JH-J51 


0.0 

1.5 


6.5 


16.5 


PH-352 


0.0 

2.0 


3.* 


14.5 


ra-ffj 


0.0 

1.5 


a/12  to  a/22/70 


1.5  TOPSOIL  and  100TIUT. 

6.5  MW,  with  graval,  about  4#  fin# a, 

20#  fin#  aand,  10#  uodlua  aand, 

56#  coara*  aand,  20#  graval,  9 

tub  angular,  2-lnch  uartaai  alaa, 
rad-brown,  daap,  nadlwe  parmaablllty, 
dans#,  PIBOVUll. 

16.5  lEBOOt,  gray,  blotlta  bo  rob  1  an  da 
gnaiaa,  nodarataly  fracturad,  fracturaa 
dipping  about  60  dagraaa.  Son* 
horiaontal.  All  fracturaa  tight.  mwXZ. 

Battaai  of  Hoi*. 

Drlva  Saapla* 

So!  Papin  Hlowa/ft.  #  ftacovaiy 

1.  0.0  -  1.5'  100 

2.  1.5  -  3.0*  82  70 

3.  3.0  -  4.5*  24  80 

4.  5.0  -  5*3’  100/4-  raf.  100 

Bock  Cora  Buna 

2.  10.5  -  16.5*  70 

■0TB 1  Uatar  laval  at  2.75  on  8A2/70. 
Blav.  1098.4  ®A3  to  8/13/70  PAB 

2.0  TOPSOIL. 

3.5  SAND,  ailtjr  with  graval,  about  25# 
flnaa,  20#  fin*  aand,  2$%  uadiua  aand,  * 
20#  coara*  aand,  10#  graval,  rubangular, 
3/4-inch  nartmia  also,  rad-brown,  daap, 
■odlua  panwabllity,  aadiua  danaa. 
Floodplain  Dapoaita. 

14.5  BEROCX,  gray,  blotlta  bornblanda  gnaiaa, 
foliation*  dipping  about  80°.  Highly 
fracturad  fzoa  3*6"  to  8*6".  Fracturaa 
apacad  about  3  to  5  lnchaa  apart.  Vary 
slightly  /Tacturad  from  8' 6"  to  14' 6". 

Bottom  of  Bol*. 

Drlv  Sa^>l*i 

No,  Depth  Blows/ft.  #  Ro  co  very 

it  o.^~r.5-  -nr - fir- 

2.  1.5  -  3.0-  76  83 

J.  3.0  -  3.51  100/6"  nf.  27 


1.5 

7.0 


Bock  Cora  Bant 

K7  pg>th  %  Hxonrr 

rr  i.r^srs'  n 

2.  8.5  -li.5'  100 

NO Tli  Uatar  laval  at  4.58  faat  on 
8/13/70. 

l_  8A3  to  8/14/70  PAB 

TOPSOIL  and  BOOT  HAT. 

SAND,  with  gravala,  about  5#  flnaa, 
15#  fin*  aand,  35#  uadiua  aand,  30# 
coara#  aand,  15#  graval,  uibangula*, 
3/4-inch  ■**!■»  alaa,  rad-brown, 
daap,  high  parua ability,  danaa. 
Floodplain  D^oslta. 


gray,  blotlta  bornblanda 
gnaiaa,  no  da  ratal/  fracturad, 
foliation*  dipping  abwt  60  .  Host 
fracturaa  ara  horiaontal.  All  tight. 


Blowa/ft.  #  Bacovaiy 
T  88 

28  83 

98  83 

100/6"  raf.  33 


Bottou  of  Boring . 
Drlv*  Saaplaa 

F^M:5' 

2.  1.5  -  3.0' 

3.  3.0  -  4.5' 

4.  5.0  -  5.5’ 


Hock  Cora  Buna 

Ho.  Djgth  #  hwtg 

XT’  7.0-12.0'  100 

2.  12.0  -  17.0*  100 


Bt&L 

0.0 


U.0 


Blav.  1179.3  8/13  to  8/14/70  W 

U.O  COBBLES  and  HOURS,  with  son#  allt 

and  graval  nutria,  unabla  to  obtain 
drlv#  aaaplaa.  ROLAflTil,  EMIT. 

21.0  BODCi,  gray,  biotAW  bornblanda  gnaiaa, 

aodarataly  fracturad.  fractal***  apacad 
12  to  18  inehaa  apart.  Moat  fracturaa 
dipping  Ao«t  70  .  Bm  horiaontal. 

gotten  of  Hola. 


"1.  u.o  -  16. 0*  bb 


JSsssas 


2.  16.0  -  >1.0* 


TP -651 
0.0 
1.0 


2. =&L 
o.o 

o.5 


10.0 

0.0 

1.0 


0.0 

1.0 


10.0 

TP-655 

0.0 


12.0 

TP-656 

0.0 

1.0 


12.0 

S42L 

0.0 

3.0 


21.0 


10.0 


8/12/70  DM 


,  TEST  UTS 

cun  UK,  CUM  Rivet  WATBtSOD 


ut  u*  filMS, 

lua  Itltd, 

rml«  V 

lu  llH, 

■  pvaeablllty. 


hornblende 
cturad,  frutuni 

•a.  Sow 

urea  tight.  BCHXX. 


ft.  *  JUco vary 
100 
70 
80 

i-  nf.  100 


2.75  on  8A2AO. 
5/70  FIB 


1,  about  25* 

25*  aedlu*  sand,  m 
ravel,  subangular, 
rod-brown,  rtwy, 
idlua  dense. 


hornblende  grvelas, 
at  8C  .  Highly 
8*6".  Fractures 
ehes  apart.  Vary 
■  8*6-  to  1V6". 


l/ft.  *  Recovery 

r - 

S  83 

3/A*  nf.  77 


W* 

LOO 

t.58  fast  on 
i/70  FAB 


wt  5*  fines, 
luo  sand,  30* 
It  eubangula*, 
rad-brown. 


stored, 

it  60  .  Most 

a.  All  tight. 


TP-6S1 


*/6"  ref. 

K> 


*  Recovery 
88 
«3 
83 
33 


0.0 

1.0 

1.0 

10.0 

10.0 

0.0 

o.5 

0.5 

10.0 

10.0 

^3 

0.0 

1.0 

1.0 

10.0 

T*-6Sk- 

0.0 

1.0 

1.0 

10.0 

10.0 

g-655 

0.0 

1.0 

1.0 

12.0 

12.0 

TP-656 

0.0 

1,0 

1.0 

12.0  i 

t 

1 

t 

12.0 

I 

1 

1 

g-657 

0.0 

3.0  1 

3.0 

10.0  I 

6/B  to  6/BA1 


SAND,  silty  with  graval,  about 
25*  flnas,  15*  fins  sand,  2u*  aadlua 
sand,  30*  coarse  aa md,  ID*  gravel, 
sub-angular,  18-lnch  site, 

o  lira -brown,  daarp,  low  permeability, 
»ary  dansa,  0LACIAL  TILL  aat.  20*  ♦ 
6-inch  also. 

Disturbed  Sampler  3  to  9  fa at. 

Bottoa  of  Pit. 

6/8  to  6/8 A 1  m 

TOPSOIL  and  ROOOUT, 

SAND  and  gravel,  soaw  slit,  about  10* 
flnas,  10*  fine  sand,  15*  aadlua  sand, 
35*  coaras  sand,  30*  graval,  sub- 
rcwndad,  24-lnch  aaidoam  sits,  tan- 
brown,  damp,  aedlua-hlgh  permeability, 
danaa,  lea  contact  sand  and  graval 
with  cobbles  and  boulders  to  P  6' 
aat.  b0*  cobbles  and  bouldsrs  than 
about  25*  ♦  6-inch  also.  Some  rock 
fragment*  highly  waatharad. 

Disturbed  Sample i  3  to  10  fast. 

Bottcw  of  Pit. 


6/8  to  6/8/71 


0.0 

7.0 

7.0 

g-65? 

0.0 

1.0 

1.0 

1 

3.0 

TP-660 

0.0 

1.0 

1.0 

5.0 

5.0 

TP-661 

0.0 

1.0 

1.0 

11.0 

*B»ar  Watershed  —  Claa  Lake  Site 


6/10/71  DM 

G0Bifl.E3  and  BDULDfcRS,  with  tend  and 
graval,  matrix  water  enlerlr^  pit 
at  aat.  5  ft*. 

Bedrock  and  bottoa  of  pit. 


1.0  TOPSOIL  and  ROOWAT. 


SAND  and  RAVEL,  acaw  lUt,  about  10* 
flnaa,  10*  fina  sand,  15*  medium  aand, 
35*  eoarae  aand,  30*  graval,  aub- 
rcundsd,  18-lnch  alas,  tan- 

brown,  dawp,  aedlua-hlgh,  danaa,  1c# 
contact  aand  and  graval,  aat.  25*  * 

6- Inch  site.  Some  rock  f  replants 
highly  waatharad. 


Disturbed  Saaplai 
Bottcw  of  Pit. 


2  to  9  feat. 


6/8  to  6/8 A 1 


DM 


TOPSOIL  and  R00TMAT. 

SAND  and  (RAVIL,  with  mom  silt,  about 
10*  flnae,  10*  fine  aand,  15*  aadlua 
•and,  35*  eoarae  aand,  30*  graval, 
aub- rounded,  20- inch  aaodjaie  alsa,  tan- 
brmai,  dwq>,  aedlua-hlgh  permeability, 
danaa,  lea  icon tact  sand  and  graval, 
sst.  2S*  ♦  6- inch  alas.  Sows  rock  frag- 
■aets  highly  waatharad. 

Diaturbad  Saaplai  3  to  10  faat. 
fottoa  of  Pit. 

6/10A1  DM 

TOPSOIL  and  ROODUT. 

SAND,  allty  with  graval  and  cobbles, 
about  25*  fines,  15*  fins  sand,  20* 
Mdlw  sand,  30*  coarse  aand,  10* 
graval,  sub-angular,  15-loch 
slia,  olive-brown  to  7  foot  than  blue- 
**•■¥>  to  wet,  low  permeability, 
vai7  dansa,  OUCIAL  TILL  waatharad  to 
7  foot  with  water.  Saap  at  7  foot. 
Disturbed  9a^>le  7  to  11  faat 
Bottoa  of  Pit. 

6/10A1  DEM 

TOPSOIL  and  R00BUT. 

SAND,  silty  with  gravel  and  cobblss, 
•bout  25*  flnas,  15*  fins  sand,  20* 
■adiua  aand,  30*  corasa  sand,  10* 
gravel,  sub-angular,  9- Inch 

ollva-brow),  daiv ,  low  penaea- 
bility,  vary  danaa,  flurmi-  TILL. 
Disturbed  Sample  2  to  12  faat. 

Bottom  of  Pit. 

VlOAl  DOt 

TOPSOIL  and  BOO  MAT  and  Fill. 

SAND,  allty  with  graval  and  eobbles, 

•boot  25*  fines,  15*  fine  sand,  20* 
■adiun  aand,  30*  eoarae  aand,  10* 
grevalf  nb- angular,  lL-lnch  aaxiM 
•iw,  olive-brown,  danp,  law  parse a - 
billty,  very  daoae,  OUCIAL  HU. 

Diaturbad  SNg»la:  3  to  9  faat. 

Batten  of  pit. 


SP-M 

or 

OP-QM 


6/10  A 1  DM 

TOP3DIL  and  ROOT  MAT. 

SAND,  silty  with  graval  and  cobbles, 
about  25*  fines,  IS*  fine  sand,  20* 
aadlua  aand,  30*  coarse  sand,  10* 
graval,  sub-angular,  lb-inch  aaodim 
alss,  rad-brown,  wet,  aadlua  paraaa- 
billty,  loose,  WEATHWED  OUCIAL  TILL. 

6/10/71  DM 

TOPSOIL  and  HOOT  MAT. 

SAND,  allty  with  gravel  and  cobbles, 
about  25*  finea,  15*  fine  sand,  20* 
aadlua  aand,  30*  coarse  sand,  10* 
graval,  sub-angular,  36-lnch  maxima 
aise,  rad-brown,  wet,  aadlua  permea¬ 
bility,  loose ,  WEATHERED  OUCIAL  TILL. 
BBK>CX  and  BOTTOM  OF  PIT. 


6/10A1  DE 

TOPSOIL  and  BOOT  MAT. 

SAND,  allty  with  graval,  and  cobblaa, 
about  25*  fines,  15*  fine  sand,  20* 
aadlua  sand,  3u*  coarse  sand,  10* 
gravel,  sub-angular,  22-lneh 
slat,  olive -brown,  damp,  low  permea¬ 
bility,  very  danse,  OLACIAL  TILL. 
Bottoa  of  Pit. 


CLAM  RIVER  WATERSHED  PROJECT 
CLAM  LAKE  MULTIPLE-PURPOSE  DAM 
SANDISFIELO,  MASSACHUSETTS 

LOOS  OF  TEST  HOLES 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


M 

.."iff!?*** .  . 


CwetkM  C  M  DOOdt 


!•»**  .. 

~ . J 

•»* 

Me  » 

m  M 

AM  357-P 

SOS  J13B  (APRIL  l«63l 

G-/F 


i  • 


UB,  allty  Bib  inmI,  tint  W  fl***.  HI  *Wa  1 

Mi,  m  -<f  m4,  in  mmm  M*i,  m 

n  MbblM,  n  Walter* .  aagalar.  bard,  mW  *W*  »•", 
te«,  1m  wi»  tea**,  gWstel  kill. 

kMM*  «f  fu. 

M.  1*7.1,  3.0-1#.#  II  Urate  *w*  4"  ikMtetei. 

■OTt  i  Wear  1***1  at  ».*•  *a  T/U/U 


MM.  iff.  ItP.l 


WTSOU.  ...  . 

MU),  alley  rill  graval,  teal  *»  fta**,  *U* 
Bate,  in  tel»  rate,  W  caaraa  sate,  201  fraval. 

n  i  —  h  m  i — *  in  umui,  n  w*u«*», 

aagalar,  hate,  —fl—  alaa  14",  illw-krte,  <te. 
law  |«nw*lliir.'«*ni  tea*#,  ******  aaralaa* 

Bate—  al  Me. 

1,1.  151.1,  1.0-10.0  n  larger  than  4"  dlaaardad. 
BOTH  Watar  laaal  at  •*  aa  7/14/45 


0.0 

1.0 

1.0 

5.0 

5.o 

IT-97 

KUV. 

0.0 

1.0 

1.0 

5.« 

S.o 

Tf-93 

an. 

0.0 

1.0 

1.0 

5.o 

5.0 

TT-9U 

CAT. 

0.0 

1.5 

1.5 

li.O 

b.o 

lAB,  allkjr,  aaMOaa  ted  Waite 
UfijTUl  TJLLBX  RLL. 
lateate  it  Wttaa  af  Wt  fit* 


gray,  AUUTLiL  VMJLS1  IUL. 

Belt—  af  pit.  Bairtek.  telar  iJ»r1W|  it  5.0. 


gray,  ASLUtnL  PXU» 

Battte  af  pit.  Bail  oak,  Malar  *ntarlJ«  it  $.0. 


i  at  kottte  af  pit. 


torsou. 

MB,  timlly  with  atlk,  ahaai  101  flaaB,  151  Claa  ***** 
sate,  in  tel<*  rate,  *1  caaria  Bate,  501  graral,  101 
c stela* ,  n  Walter*,  aagalar  ta  ate-raatead,  ****** 
alaa  14",  Waaa.  aaist  ta  «at,  la*  ta  —41—  yar— ability, 
daaaa,  grawte  — ralaa. 

■at taw  af  Mt. 

B.B.  251.1  (1  Wat)  1.5-10.0  01  largar  thaa  4"  diacatead. 
■On i  Vatar  laaal  at  0.5*  sa  7/14/45. 

^3  4/15/45  g.C.t. 

TOMOU 

MB,  alley  with  |rml,  teat  251  fftaaa,  551  fls*  M 
ate,  in  tei*  a  ate,  51  caaraa  aate,  in  graaal.31 
catelaa,  »  Walter.,  aagalar.  hard,  —la—  ala*  13", 
ali*s-brs— ,  da—,  l—r—  *41* ,  aary  tests,  glacial  till.  ( 
Bate—  af  Vlt. 

B.S.  153.1,  3.0-10.0  n  largar  tWa  4"  diacatead. 

■On i  Batar  laaal  dry  —  7/14/45. 

1.3  4/11/45  K.C.l. 

torso  n. 

tan,  alley  «ttk  grsasl.  atewt  101  fftaaa,  151  fl—  CT.OI 
aate,  101  ate 4*  sate,  101  «***••  —4,  311  |»ml, 

A  catelaa,  »  Walter.,  aagalar,  hard.  —  alaa  14", 
Waaa,  ter,  la*  par— ability,  *ary  da—,  grate  —alaa. 
Bate—  mi  Ml. 

».«•  1*4.1,  3.0-1B.0  n  largar  thaa  4"  diacatead. 

■on  I  Wear  laaal  dry  —  7/14/4*. 

^4  4/25/45  g.C.t. 


t*BB,  gravally  aftth  catelaa,  ahaat  71  flaaa.  W 
(1—  sate,  in  —41—  aate,  in  a—  sate,  *31 
grsaal,  in  asteUa,  21  h—  Itera,  art  raaal  «a 
aaO- aagalar,  — alaa  11",  hra— ,  dig,  klgk 
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Photo  1 

Overview  of  downstream 
channel  looking  south 
from  top  of  dam. 


Photo  2 

Overview  of  reservoir 
area,  upstream  embankment 
and  principal  spillway 
structure  looking  north¬ 
westerly  from  embankment. 


Photo  3 


Overview  of  emergency  spillway 
crest,  weir  well  end  dam  crest 
looking  west  from  top  of  left 
slope  of  emergency  spillway. 
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Photo  4 


Overview  of  emergency  spillway 
approach  channel  looking 
northerly  from  toe  of  spillway 
discharge  channel. 


Photo  5 

Overview  of  downstream  embankment 
looking  westerly  from  training  wall 
of  emergency  spillway. 
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Photo  6 


Overview  of  emergency  spillway 
training  wall  slope  looking 
southerly  from  dam  crest. 

Mote:  Erosion  of  slope. 


Photo  7 


Overview  of  downstream  embankment, 
spillway  discharge  channel  and 
left  slope  of  emergency  spillway. 
Note:  The  sloughing  of  left 
spillway  slope. 


Photo  8 

60-inch  outlet  conduit  and  end 
wall.  Note  the  crack  above  pipe 
and  missing  foundation  drain  pip« 
outlet  to  the  left  of  the  60-incl 
conduit. 


Photo  9 

Pond  drain  inlet  structure.  Note 
damaged  trash  racks. 


Photo  10 


Pond  drain  inlet  structure  wing 
wall*  Note  cracks  in  concrete. 
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Photo  11 

Gate  well  of  principal 
spillway  structure.  Note 
the  lower  two  stem  guides 
are  damaged. 


Photo  12 

Crack  on  right  wall 
riser  transition. 


Photo  14 

Crack  in  transition  near 
the  vertical  downstream 
face  of  the  principal 
spillway  riser. 


Photo  15 

Closeup  of  silt  from  beneath 
rip  rap  on  downstream  side 
of  embankment. 


Photo  16 


Closeup  of  left  slope  toe  of 
emergency  spillway  at  crest. 
Note  groundwater  seepage  from 
slope. 


Photo  17 

Left  slope  of  emergency  spillway 
Note  slope  failure  and  erosion. 


Photo  18 


Left  slope  of  emergency  spillway. 
Note  erosion. 


Photo  19 

Transition  of  grass  covered 
channel  to  riprap  slope  of 
emergency  spillway.  Note 
erosion  and  undercutting  of 
rip  rap  by  runoff. 


